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(57) (#1*) 

[XI] *f«7"nv?*ll Y - t atMbK4ftSK»©**. 

[I^ffi] £l)C?^*ltt?. K5JJ77t»iI (T f ) tStl, 
1 <97Dv n ; >5< Vt*Z97Dy Vttfr, »1*jr«fc&fJfi2Q>7*[:y?li, 55 1 <9 
7Dy!79'J>5<niTii) fltEJ? t 7 Y - ); » 2 7D y 5 <i)'>5 < ); t 1 T <9i^E / T 

t £ 1" 2 * 'J Y - fo'K H97Dy9», ol) 4 0 tflOT? t 1 70 v 7 , 
f> ) nCWT(DTn*tZ7nv?, c) 2 0 °C~4 0 °C©T * t 1st 1 7" □ y 9 % 

v>miR?ti, * 2. <D7u * 9 #n i vyn v ? itfcm&i d tit u ol ) , f>) * & i* c ) 



(2) 
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[ » sfF m x ® m m ] 
c m * ji 1 ] 

SUC^ilfttf, A S I # 7 X $£ 9 M JI (T?) t*tl. '> S < V t 55 1 <?) 7" □ y 7 

ffitzm ] Jkv>% z n v ? > m ii % -\ <d r u v o <o & < y t -\ -> v mm t ; i - 

[ s* 5K JS 2 ] 

» sE 55 1 97Dy 

- OL ) 40tJHli!)TH#tZ7Dy5, 
f> ) E0tITfl)T>t*tZ7Dy?. 

- g) Z0t#^40'C<i)B<<)T?tSt?7ny7 

# * m r 7 ft . 

fu IE 55 2 Q 7' □y^»f«HE!8l<57 , ny5VI3c*S?»7 1 zr l J-0L) > t ) )Jttc) » 
•J S K T ft, 3 . li*JHiaE«©*U7-. 
[ si 5K JS 3 ] 

40tfl<!)Tn*f J7Dy?», 473Jlt9*tti:. 4 0 1 1 ± 9 7 7 it#SS 

© * u 7 - . 
[ m * ia 4 ] 

*JBt3*ta!y 7 - # 4 0 °c jr. ± <s> # 7 x # m s t * r z t / y-#tie = 

- 3CH 2 = C (CH S ) - COOR, ( 5$ t 3 > R, I* , Jk If I, 7* □ C fl> X 
I* 4" X /7 , T;US#<511»^I*^^<?) 1 # * 4<5RtIlt§t'^itt7il + ^St*l . 
SB U fit , R 1 fi* C 4 # >4 C , 2 : /7D7*t)^t$t) <DX*O l )l>-b* 

- ^CH 2 =CH-COOR 2 ( 5C ? , R 2 t* , ^/ JJH ^7 7 'J 1/ - h 1#9C , 
#i»C, 2 ! /9D7^ + JHXH: tert 7f iHtlf) 07?'JI/-F. 

- a 

Hb 1 ] 



( 5$ + > R, I&R 8 ft, |5|-XH:*SoT. ^ ft ^* ft > ?X * ^ , £ I* > n 7" f ^ 
i^C, -C, ? 7A + lHt$b ; I ) I* . R, ttHtSl, ^ » R 8 tt 1 . 1-7" 



- Jt&MC^Cft^QiS^W 

<<)£/ Y-#^1JR7^Z- ^ 5K JR 3 IE «K <Z> * V 7 - . 

[ a 5K js 5 ] 

i/ - h , >f v 7- f ;u * * ? y u - h- Jk & 4 v tk h z )i ( x 9 ) 7 o u u - h - at z* c , c 

ft^il^M^ilRTftZ, 11*113 £ fi£ 4 IE ftf Q> Tit 'J 7 - . 
[ si 5K Jl 6 ] 

MKt*rZ*E#y7-tHHKrZE77-91J^±#*»*?-ft.3, §1 * IS 2 IE « Q 
* '7 7 - . 
[ m * Jl 7 ] 
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flBtZSt* 1 ; 7 - » 2 0 °C T <D tt" 7 XfelSIt It I t / Y - # T SB : 

- SCH 2 = CH-COOR 3 ( SC * , R 3 tt> tert 7 f ^ S W, Q . 1 M R tt * 
QC, -C, 2 #if7l + JHtSb, ft 3S C , 0 , NS&8#^SIIR?ftI 1 fli? 
\7Df ^»^tt I) <0 7 7 'J U - I- . 

- aCH z = C (CH S ) - COOR, ( SC + , R 4 f* , TiaXtt#£0Ce - C i 2 
ft t 7 ) <OX90V\/-Y-* 

- 5$ r 5 - co-o-ch = ch 2 ( a + , r 5 is . iis^tt^ec, - c, 2 7 ;u * 
;u ft t * r ) (5[':;nzTik 

- c 4 - c , 2 7 )i □ - ;u Jk z/ c - >v 7 )i □ - )V x - t iv , 10 

- N-^7?i79 U^7§ h"¥c)N - (C,-C, 2 ) 7 iH= *7 7 'J * 7 S f- 1 
[ IS 5K JS 8 ] 

K Y-»Z 0tlT<9^7Xi^IItSt? t / Y-*7i^JHS ( ffl 
U - tert 7 f )V ft He Rfi < ) 2M # ^ 1 0 <5**I^ t St«7 A* 9 'J 1/ - h # ^ I 

[ s» 5K JS 9 ] 

2 Ot#i5 4Ot®Bl0Tn*tZ7ny 9», £-7XISSJ*«)C 2 0 t # ^ 4 0 t 
[ tt 5K IS 1 0 ] 

2 0t*m4 0t5>l<9TH*t77Dv7«f, ^TXiaff^ftllC. *S*tI*t/KK 
Y-»40tfl(?)Tn#tJf / Y-, 21 2* C . ^BtZ^tatU Y-^2 OtJ-KT 

/ Y-#^if 7n j , a js 9 ie « q * u y - 

C tt 5K JS 1 1 ] 

ZOt#^4 0t5)l(!)T?t*r?7Dyy^, i 7 tt BP ^ ffi C , * f * * 9 'J I/ 

- K . >f v / 7R h - II 7 7 'J U - h , 4 V ft h ~ h X 9 7 'J I/ - K , h 'J7i^Dlf )M 
7 9 'J 1/ - h . 7f^77 l Jl / -hi^^2-If JK=t= ; y;i7y!Jb-h, M » C. C ft 
^©ig^M^JRYilZt/Y-^ii^YtlZ, a * JS 9 £ H: 1 0 IE tK <9 7TC 'J Y - . 30 
[ tt 5K JS 1 2 ] 

£ I ) C # S ft tt © . '> S < t * 1 07Dy9)!'>S<n*Z<i)7DyntSJf, 
lU5El1O7Dy?tt4Otft±0^7Zt«SI ( T ? ) t # L . 
lu IE 38 2 97 D v 7R 2 0 °C J!i, T 9 7j" =7 ZteSSItSl , 

]tylE!Sl£&<'3S2<S>7ny7n:, «lEfs1©7"ny7© / >£<>;t1o<?>}Sj£ : EyY- 
V ffi IE 5S £ Q> 7 Oyyy'>5<>:t1oC)«E!?t/Y-Vt§^tlC7/>ht^U7 
-HCl^YtlT^'J . 

[ si JS 1 3 ] 

flu IE 9S 1 <D 7 □ y 7 # > £T*ISfiP^ffi)C, 4 0 °C \>k ± © Hf =7 7 IS * £ JS t £ ? 1 7K E * 40 
'J Y-tilitU / Y-9UU#^if ItlZ, a « JS 1 Z8E«©*UY-. 
[ a 5K JS 1 4 ] 

flulEBnl <D 7 □ y 7 * . 4 0°C^±(9i , 77ls#SIt*t^t^ l JY-tiSt7f 

7T-»«jii*r*L73*yY-?*)i, a * js 1 2 ie «k © * u y - . 
[ a js 1 5 ] 

JS*^3*tavU Y-j)f4 0 °c jji ± q jr 7 7 » m s t * r 7 t 7 y - # t ie = 

- 5*! C H 2 = C (CH S ) - COOR, ( 5$ I 3 , R, I* , X f h , If I, 7 □ C Jl X 
IS >( y7f ;H*9fiaXB**i9 1 » ^ 4<5K*I ; JtSt>*i*7Jl' ! t ! ^*t*U , 
sEl)H;> R, UC 4 »^C, 2 : /7D7JH=JHt*t) ^^H'JIz-h, 

- SCH 2 = ch-coor 2 (at, R 2 H;> ^y7fc;Uz^S^QC 4 ^ l ^C 1 2 ^ 50 
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0 □ 7 )V * )V S X IS tert 7f )Ht$t) <P 7 9 'J 1/ - h , 
- « 
[ft 2 ] 

CH 2 =C — —CO- 



\ 



. t 7" y ;u . r/?ank r/\t : ;Jk w y <f ? y * » ^ y / z * * * 1 M 7 is 10 

*^C, - C 1 z 7i^JHttb ; sE U IS > R, ItHtSb, Ho, R 8 I* 1 , 1 - *S 
$ h" . 

9Ey7-#i;IR?llL fit ft JS 1 3 X IS 1 4 IE ft! <9 * 'J Y - . 

[ a ft is 1 6 ] 

i/ - h , /f y 7* f * * 9 9 u u - h & &■ * y * * z * ( x $ ) 7 7 y u - h , at z# c , c 
[ a * ia 1 7 ] 20 

» IE * 1 <57D y 7<5W^»f* ! J Y - <5l i <5 Z 0 # >5 9 0%, 4} £ U < (S 3 0 » K 80 
% . «fc , ;#*O<IS5 0#«*7 0%<?>eH-?*>Z. !* ft Jl 1 27511 6 <?> I ) 3* tL *MC IE <K 
Q * V Y - . 
[ §S ft Jl 1 8 ] 

'JY-ti^tif/Y-^UHi^^fttLl, fit ft Jl 1 27551 7<5llftl#Cle 
tt © 7K 'J Y - . 
[ tt ft JS 1 9 ] 

m ie 2 <o 7" □ y ^ ■» . z ottTipy^xi^istsr^E* 1 ; Y-taiit ?t 

/Y-»>5»*rtl7*t*U7-?ft7, si >K Tl 1 27551 8 9 t ) ?* ft # C IE *K <9 'J 30 
Y - . 

2 0 ] 

WA^Z^EtfU Y - » 2 OtITOJ77ij8iait#t? E 7 Y - T IE : 

- 5*!CH 2 = CH-COOR s ( f , R 3 IS , tert 7f lt))lf(5, ISlXtt*^ 

?c, - c, 2 #i«7;^AStsu, ffic, o, NS5*8#^aR?n? i *i<9 
\TDi^#/^tn) <?> 7 ? 'j u - r- , 

- 5*!CH 2 = C (CH S ) - COOR 4 (5$+< R 4 IS > I»3?ft^^(9Ce - C, 2 
#i*7lt^tt*l, ttlC, CK N^C8»mKYft?1W±<9\7 : 0l^^^ 

- 3R B -C0-0-CH = CH 2 (3Sf. R 6 tt> iaXtt^*C 4 - C, z 7 ^ + 40 

- C 4 - C 1 2 7n-a^C:il7)^-)H-7lk 

- N-^fl77'J^7SFi9N - (C,-C, 2 ) 7***7? 'J*7§F 

- Jt&MCCft^Qjifctt 

9E/ Y-#^I1R7tLl- fit ft H 1 8 7 IS 1 9 IE tfc <9 * U Y - . 
C tt ft Jl 2 1 ] 

ttj&rzfctaiy y -■» z otftT^i^xgisstst^ t / y - # 7 ;u * h n (a 

U . tert 7f iHtti < ) *M # * 1 0 <5ft*I^ t Jt* ^7 9 ! J U - K )B 

K ft Z , St ft Jl 1 87552 0QU^n^ClEtK^7rC i ;Y-o 

[ ffi ft Jl 2 2 ] 50 
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2 0 °C VkT <D T t t * * J m IE 55 2 <9 7" □ y 7 9 SU 6 * * U Y - © Ml <D 5 # * 7 5 X , 
StKttl 5^1450%, J;'J»*U < tt 2 6 # >i 4 6 XOKl?* Z . IS * Jl 1 2 75 
12 1 <0 l> r ft # IC SB Wt <0 # V Y - . 
[ IS 5K Jl 2 3 ] 

auleSl 07Dv!7H:2Ot*^4Ot0^©J , 7Zic»SI ( T ? ) t * U . 
ffi IE * 2 Q> 7" □ v 7 IS 2 0 °C J-X. T 9 T » f* 4 0 °C J-Jl ± © T 3" t * L , 
ay|Ea3l£Z>JH2Q7 ,, CW7tt, SsEl1C)7ny9<i)'>S<^tlT(l)t5EEy7- 
^lu8El2<i)7ny7<5'>2< , i:t1oC)SKt/7-);t§t>tlt!7^>ht/rUT 
-ISCl^tftTfi'J , 10 

z«fc , ;*3 ! i)##iR<i£«*i t*n*yy-. 

[ m 5K Jl 2 4 ] 

20t»^40t9l<!»T?tttI»lE»1(57ny?», £TXI*flJ#1!SlC. 20 °C 
^l440°CcZ)^o)*"^7ic#)SSt*tI7K : E^ l JY-t5)5^t? : E7Y-(^)1^±#^ 
R • ? ft 1 > »*JlZ88E«©*y7-. 
[ IS * Jl 2 5 ] 

20°C^^40°C5)^Ci)T3-t#t^flulB*1 <?> 7" □ v 7 # . ^JSrvr^7Tv : E7lf l JY-*'r4 
O'CJ-U^THStU / 7-^, ^BtZfcE/K'JY-tfZOtWT'PTfrt*** 
f ;7-#^f til?D* l J7-?5)Z, » 3fc JH 2 37f*24lEfK©tf'JY-. 

C IS 5K Jl 2 6 ] 20 
20'C#i;40t(i)^(!)TnttZffllE»15)7ny7#, ^fiM^H-h, -f 
V 3? & z )V 7 9 V V - V , 4 V ;U Z h y 7 7 0 U U - h . 7 f il, 7 5 H - I- , £ 2# , 
2-If ;K+ : y;i-7!7 H-F, at Z# C . Cft*<5iB6»#iJ3B:R?-ftZ. it jfc Jl 2 3 
7552 5 <9 U r ft frlC IE tfc <?> * 'J 7 - . 

[ si It Jl 2 7 ] 

2 0t#i54 0t:®IB9Tfrt**Z]Ju§e!6l <5)7'D y 7 ^IJ'&Sf^ 'J 7 - e)li<9 1 0 
#1485%, »tUK30#U0%, J;';»*U < tt 5 0 # ^ 7 0 % 7 , 

IS * Jl 2 37552 6 <D u T ft ft C IE ft! 0 'J Y - . 
[ IS 5K Jl 2 8 ] 

4 0CJHi<DT>t*tZilEl2i97nv?tf 1 47Xtt»*ftC. 4 0 °C ^ ± <9 7 30 
Xi^SSt*t Z^t*'J7-tiSt^; Y - <0 1 JjH.±#i$Si*rftZ, IS Sc Jl 2 
3755 2 7Ql)rtL#CiEtK07l?UY-. 
[ IS * Jl 2 V ] 

4 0tWJi(i)T?t*t?llli:*2®7Dy ?», 4 0 t J-)l± 9 J" 7 7 fefSS ^ S t I 
7Ke^ l JY-tiH^t^ : E7Y-#'4si^rtlI^ : E^ i ;Y--?^Z, IS * Jl 2 37552 
8 <0 I ) T ft ft to IE tK ® /R D Y - . 

[ a * ji 3 o ] 

W*t Y - # 4 Otll^J'^XiflltSt? t / Y - ft- T IE = 

- 3CH Z = C (CH S ) - COOR, ( 5$ I 3 , R, IX , / f If Ik 7' □ C ^ X 

& 4 y y f a & m v mm >Lt& ft & o -\ #H«5Ris^t§t'ifi»7^tii'Stsi, 40 

HE I ) I* , R, ttC, #^C, 2 ; y7D7^=(=iHtIt) ?> ^ * 7 "J 1/ - h , 

- 5$CH 2 =CH-COOR 2 ( SC + > R 2 tt, 0*^:^7 7^-^1904 # 
>» C , 2 : /5D7l^iHRS tert 7f iHt^t) 5) 7 ? U 1/ - h , 

- a 

[*b 8 1 




50 
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( SC f « R, 5^R 8 ft, |n]-^ftgS^7, *t ft T ft « ?K * J5 3- , * ft , n 7" T ;U 

« t 7* f ^ , ^y?ae*. + 4" y * ? ? n sl a ^ y / z ^ s • © 1 is 2 ft 

i^C, -C, z 7^t*lt*0 ;XllK, R, ttHt^l, Ho, R 8 1 . 1-5/" 

Jl-8-*+y7Utt*t. R'ftH)Jft^f;^$t) © ( X 9 ) 7 7 
$ h" . 

- JtZ#C.Cfti*®)BdW 

Qt; Y-#^iRni, «5KJS 2 775SZ9 0l)^ft#Ci2«0/KUY-. 
[ tt 5K Jl 3 1 ] 

*9*r7*t*y y-#4 o t^±<9^7 xt^ist i t / y-tff^y^^^ ^ y 

U - h , <( y 7 T H, X 9 9 V \s - h J&. & 4 Y *tl\, z h ( X 5 ) 7 9 'J U - h . C , C 10 

ft^l^ft#^lRtftJ, tt * Jl 2 77553 0<Dl)^ft»ClE«©*UY-. 
[ tt 5K Jl 3 2 ] 

40tJ.H±Q)T3-t*tZiulESZ(i)7ny7(i)IJ^ff* i ;Y-<5ii<?)10#^85% 
. »n<tt20»n0%, «fcy#*U<ft3 0#>5 7 0X<?>eH-?a>Z, tt * Jl 2 8 
7553 1 ©urft»CSE«©*yY-. 
[ m 5K Jl 3 3 ] 

2 o t: jy.T t 1 1 * 1 1 bu le as 2 <o y □ y ? # , 47xtt»*iiai:, z ocjht<d* 7 
7t*ist*t3*f iyT-tsmtit y y - 0 1 j3* > ±»^SR*^fti, tt * ji 2 

3755 2 7©lirft#C8E«©*UT-. 

C tt 5K H 3 4 ] 20 
2 0t;HT<J)T?tStZiu8el2(i)7ny 2 OttTQl'TZfi^IItlt] 

*E*yY-ta»r?tyY-im»»rft?si*yY-?»i?, tt ji 2 3 75 5 2 
7 ©urftiMciEtt<5/K y y - . 
[ tt * Jl 3 5 ] 

«*t?*t*y y - # 2 0 °c w t © tr 7 x 1 £ » m je t * 1 1 t / y - # t te = 

- jSCHz = CH-COOR 3 C 5C 4" , R 3 ft, tert 7 T ^ * % <0 . lllS^ft^^ 
©C, - C, z ?fI«7J^)Htlb, ffi it C , 0, N&2*8»i»3BRrftI1J'A±<5 

- SCH 2 = C (CH S ) - COOR4 (31 R 4 ft> iaXtt»«?)C8 -C, 2 

# ■ * 7 ^ * t * u , file, 0, NS^8KiRniific)\fni^»^ 30 

- 5*1 R 5 - CO-0-CH = CH 2 ( 3 «f" , R 5 ft> fca5*tt#J£C 4 - C 1 2 7 h * 

- C 4 - C 1 2 7 ^ □ - h Jk V C Z ^ 7 Jl< □ - h X - x ^ , 

- N-*?n79H75P#<?N - (c,-c, 2 ) 7 ji, + >»u 7 5 y ;u 7 ^ h" 

- a&c, cft^Qig-^^ 

9Ey Y-#^1R?HI, si Jl 3 3 XR8 4lEt<!»* l J T-. 
[ tt 3K Jl 3 6 ] 

^<97Kt*yY-#2ot:^T9;tr77te»ffljst#Tit/Y-#. 7 ^ » c ffl u 

, tert 7f iHft^< ) » 1 # ^ 1 0<5flfiI^t§^7JI/t;i/7 7 'J 1/-^>7SR 40 
7 ft 3 , tt 3c Jl 3 S7558 5©l)fft#C8E*<!)*UY-. 
[ tt 5K JS 3 7 ] 

2 OtJJAT<Z># : 7Xte#afit**Z]Jli!e7 , C]y 7 <9 M £ # 3v y Y - <9 S « <9 2 0 # >4 9 
0%, ft * I < tt 3 0 » ii 8 0 % , i'Jft* K B5 0»>> 7 OX<?ei?ft?, tt >K Jl 

3 37553 60UrfttMClEfKQ*yY-. 
[ tt 5K Jl 3 8 ] 

mi IS 1 <!)7Dv7il&/^tt!i2(!)7Dy!7»'>5<ni o<i)3UD<<)f 7 Y-tgt- 

- tt5K Jl 1 7j5 3 7 <5l)f tl»C IB tt <9 7K U Y - . 
[ tt * Jl 3 9 ] 

» ie ad <<> t / y - # . m 7X <tt t y y - & c* 1 ± <o *7 4 * m j- t a ^ x y u > * bs ft 50 
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f / Y- , a&C, C ft ^ © ii ft % # H IK 7 ft 3 . iil5KJl3 8!e«t!<?)*UY-. 
[ » 5K JS 4 0 ] 
flu IE £ AO <0 t 7 7 - # , 

- '> # < * t 1 -3 © * ;U a? >lXtt7**>l?ftftt9t , If l/>tt^fiftEy Y- 

- 3CH 2 = C (CH S ) - COOR e C a + . R e ^ ^ ^ . If Jk 7- □ C fl/ X 
R^y7f ^1*91 »'5 4'5R5SI^tSt'igi>lB:*'$7;^iSt$U, flu IE 7 >»b 
* K S IS , tFDt ! ;)H (flliK, 2-th , Dt'>?nt)^^ l Jl/-hRltZ-t 
K' Dt ; yif ;M^'JI/-h) l&AD^ 1 (CI, BN I RI*F) ( % I* . 

F- 'J7JUDlf iMM'Jl'-S) # <4 j§t *R 7 ft 3 1 JHl<5iiS?i)l?ft7UZ) 10 
<9*?7'7U-F-, 

- SCH? = C (CHj ) - COOR, ( H ^ , R 9 R, O , NSC* 8 » J 
1f±<5\fDf^ffftIC/lftt7M)?ttt^C e - C i 2 7 JU =f >»U S t ^ U , flu IE 
7 + ^ £ R . ^ FD + : yJHl^AO^>S^ (C I , Br, I RttF) » ^IR7tl 
J 1 )U<5iftS?i*?tl7U J) ©.x^'JU-F-, 

- SCH Z = CHCOOR, o C 5$ =P . R, 0 f 1 D + =7^S (fliff, 2 - £ F-" □ 

c i , Br, i x i* f ) ft kmir? 1 i*?ft7ii Jiaxtt**c 

! -C, j 7 SDR. R, o I* « ffl^ffy Ft : ;-POEi(55#U 

OEKPtf + S/XfU'^SHlt^liViBUt**-* ( C i - C, 2 ) 7JI + JI-0-POE ( 20 
*y* + 5/If t*U, illft, R 1 0 » > 5»U0<i)If l/><tt : ;Flfl[t 

+ P7ibSt$t) o) 7 7 U I/ - F - 

- '> & < U 1 ^<5«3l7^7ffftt§i'If ^tt^ffiftt y 7-, £ 6f , 

- e 41 >J ct> jS -fr % 

^^SKYftlslSltJMS 8 X ft 3 9 IE »K <£> * '7 7 - „ 
[ tt 5K Jl 4 1 ] 

flu IE 3£ /JO (9 E 7 Y - » , 7 ^ ?9 'J iH^&' F U 7 DI f iM ^ U 1/ - 

F- , 3t & C , Cft^Qil^M^MYftS, «5K3S 3 8 75 14 0©U^tL#CiEtt©7K 
'J Y — . 

[ tt 5K JS 4 2 ] 30 
WlB&iDQ t / 7 - # , »§E!6lJ£»/Xtt!6 2S>7 , ny70£l»IC*ifl.T, 1 # ^ 3 
0li%ti4i)^ , SS >K Jl 3 87554 1 ©l)^*L»CiEtt®7KiJY-. 

[ s* 5K JS 4 3 ] 

filESU&82(!)7Dy70)n i ?ft#, ( * 9 ) 7? i JJHiZtA#^IR7HI 

'>s<niT(!)ty7-, ^ , * ** «i ic ( * ? ) 7? i j;h»^1R7H^'>s< >; 

t 1 Y-Jt&flC^it^QiidtttS^, fiS >fc Jl 1 73 5 4 2 <?> U "T ft £MI? IE tK <Z> 

'J Y-. 
[ s* * Jl 4 4 ] 

fiiE* 1 A&fJB £ 97D y 7 9 'J # ^ BR 7 tl 3 '>S < V 6 1 T 9 

E 7 Y - , ( ^ ? ) 7 0 V )V m , J5 6f . « » fl9 IC ( * -7 ) 7 5 D JUS # <? I)R 7 ft 3 '> 2 40 
<HlT<9t/Y-, a&C. Cft.«$S>ffidtt#»$£fttt)C8i*?-ft3. tt & 1 75 1 
4 3 <9 U 7* ft » C IE n O) * U Y - . 
[ a * Jl 4 5 ] 

»lE»lJ5&fiZ5)7Dy9?)*7Zls*IS(5i«f1 0 °C , <tt20t, <fc 'J » 

t I < ft 3 0 t , 5 IC <£ M # £ U < ft 4 0 °C J; M * U , si&3]OI1 75144Q UTftaHC 
IE IK Q /K 'J Y - . 
[ ffl * JS 4 6 ] 

flulE^rBl7"Dy7^flulE«1iJ^»20 7 , ny707j"^7te^)aSQ^Q7j , ^7te^)aS 
[ m 5K Jl 4 7 ] 50 
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#ClE*!0zRyY-. 
[ » 3fc JR 4 8 ] 

2. 8#^60fS<Z>##ffit>H:*i«t#-r2« SJfcJai7J147<3>ur*l#IClE«S>7KyY 

o 

[ aS 5K Jl 4 9 ] 

5 ■ ¥ :?3 * 3- ■ (Mw) «f8 0 0 0 0 OITfftJ. »5KJSl7514 8Ql)^*l#ClEtt 
<9 * U Y - . 

[ tt 5K Jl 5 0 ] 

iifft^^i (Mw) » 3 5 0 0 0 #^ 0 0 0 0 0, »H < tt 4 5 0 0 0 # ^ 1 5 10 
0 0 0 0<Z)icS|-?^Z> fflsKJSl 7^ ^ 4 ? © U f H # IC aElt © * 'J Y - . 
[ tt JS 5 1 ] 

6 Y *5 # * » ( M n ) » 7 0 0 0 0 >K T ? Ji J , S6 * Jl 1 /il 5 OOlirjltMClEttO* 
U Y - . 

[ tt 5K JS 5 2 ] 

ITfli^i (Mn) # 1 0 0 0 0 *^ 6 0 0 0 0, # £ U < t* 1 2000*45000 

o 0 m & 2 . a m j1 1 Ji? 5 1 u r ft * ic ie fK q at y y - . 
[ a * JS 5 3 ] 

P HSSOSlltl ( 2 5C) ?, 2k . XI*. 7XJi5f2#^50M*S^t^-rZlllftX 

I* ^ ^ t / 7 A- □ - © )S ^ t& * IC £ < * fc 1 Ii%0;itt»ISl*-?^SU 5 20 

[ a * ji 5 4 ] 

X ^ 7. h Y I ) , BI5KJS1 7515 3<5l)rtL#ICi5«<5*!;Y-. 

[ si 5K Jl 5 5 ] 

^llfKft^lttrn^If^^'JY-^JiJ, B»StJMl 75564<Plirtl#ClE* 

q tK y y - . 
[ a 5K Jl 5 6 ] 

a * Jl 1 7555 5 OU^JltMClEttQ/K 'J Y-^Sii^iS^JioT, T IE Q> I & = 

S. 30 

- SdiESlSCfJJtri V - S £ §fl flJ Q £ ft T ~? , flu IE 51 1 © 7" □ v 7 <9 flt J£ € 7 Y - 

tlAtns, 

?0X9lXe»Ii:i3t?itHTi5*C. mi!Ea3 2 0 7*CW2<7M*S5c : E/Y- J S. 

tiAtns, 

- :?<&>5Ba»tT'*iB<&iBa**i±. ^ q & . iBft»t*ffl^tt*p-rzi«, 

- »Eie»ic»iU7u?*y Y-t*ufi 

t§^, K ft 75 ft . 
[ a 5K Jl 5 7 ] 

flu §ES6;Sg*6 0*4 1 Z0t?»2, aacJl5 6lE*K9^)i7j)So 

[ a JS 5 8 ] 40 

a 1 75 1 5 5 ®Ufft#caB*Q)* U Y - t § *Mfc & A & 52 % . 

[ a 5K ia 5 9 ] 

0. 1#^60li%, &H<tt5#^50ii%, J; «J » * U < tt 1 0#H0il 

%<j)i?\ y 7-SftftSt^t\ a at ia 5 8 ie *: Qib ffi & m m . 
[ a ia 6 o ] 

*a*ttc*Fe^iies*#tst', a * ia 5 8 7 1* 5 9 15 « 0 a be » . 
[ a * ia 6 1 ] 

flu!E£S^«lC! ! F&Rrag£«##, 

7 ;u □ - ;u (iff c 2*4 5^jx*JS^ts&m»7t*^.i&ism : E,'7Mi / □ - ;u , fli % i# x 50 
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9 J - a, , ^y?DA/-i^itn-?DAy-i) . at c* c . a? y * - ;u ( m x as ? v 
■e □ - k . ~j"7 v tin — h . 7- □ e i/ > 7 u □ - ;u , y ^ c h - ;u x a > f u > 7 'J □ 
- h . A e# , 1/>7'JD-^) * <9 ft ?x ft * m M fk y ?x v <z> 9 6 » 

t9t\ » * 3S 5 8 75 1 6 0 © I) f ft. » C SB « Q HS.1% * . 
[ a * JS 6 2 ] 

t' . a 5K JS 5 8 75 5 6 1 0l)rft»C8E«<SMtffiiifiJK». 
[ IS 5K JS 6 3 ] 

1 W±©ftffiAffiCttS°Tiies*«»«tfcSfr, it 5K JS 5 8 75 5 6 2 <?U ) ?* ft #IC IE *! 
<Z> & £E % . 
[ ffl 5K JS 6 4 ] 

RTS3flJ£&f»3*il , J#>*JBK?-ft3 1 W±<P*IJHl&lii0SKiWteafr, a * JS 5 8 75 2 6 3 
<0 I) T ft ■» C IE IS 9 -lb St £ tt. ^3? » . 
[ a 5K JS 6 5 ] 

7K » 'It * 3H > J5 &f . ffi . K»*lRIH3WJRZ*7l/-!7*©»#!ftff»>jaRrftZ1Jil± 
<P*«t tSt\ a * JS 5 87526 40l)rft#ClEtt<Z>ft*ffAfflJ#». 
[ a 5K JS 6 6 ] 

7 < 7-tttt', a 3c JS 5 87526 5<PU**ft#ClE«5>fflJK!». 
C at 3K Jl 6 7 ] 

f 9 ^ y . ttUfl. n * x * . tt ft » j . &m 4 x ymu#}> m m . n *t ft f J . a s «t ft *y 
, * # fl J . v- y x 9 v - y sigejj, tn b& ft iu > & it ^ ptj ± #j . m * it » J « 7- □ ^ 

7 > b , AC*, eft^<9l^«!»iiSRttLZ 1 *±<9K^ttgt\ a * JS 5 8 75 2 6 
6 © I ) T ft C IE tt <5 ft ffi A ffl Jft «9 . 
[ si 5K JS 6 8 ] 

mmm. a- mm. mm. ? h , x y v 3 > , ftc^tas co/w) i7ik> 3 >, 

^ ?X £! CW/O) X 7 ^ V 3 > , X IS , ?117)k7 3 > (W/O/W^BC/K'Jtf-^/ 
0/WXttO/W/OlYA5/ a >) <5i«C9i3, 5'J-i,, L-Z , W 9 )l , » C 

XI*. ^-7K Jfcy7K / X-7K>ittl7X / \-7SQ^«Q, 11*11 5 87526 7^ 
I) f ft # C IE « © ft Iff A fl m 4» . 
[ si 5K Jl 6 9 ] 

^7^>i»it®^-i77y7-Xlt^7liE)f»?*)S. a >K JS 5 87526 8 © I ) T ft # C IE 
tt^ftffiA^i^tto 
C » 5K JS 7 0 ] 

\7^7»4?»i?, si * JS 5 8 75 2 6 8<5U^ft#C85«<&ftttAi&J3?tt. 
[ si JS 7 1 ] 

YZ+a^?^^, bI*JS 5 87526 9<5>U^ft^CSE*!?)ft»Aia«E!». 
[ tt * JS 7 2 ] 

l Jy?^-97y?»i.?Ji?, si M JS 5 8 75 2 6 9 ®ur*l»CSE«<P<b«Aa«». 
C si 5K JS 7 3 ] 

l9^-77v?»fi?ftl, st*JS 5 87526 9®l)rtL#Cffi«©ftHAilSK». 
[ » 5K JS 7 4 ] 

H<5^-?7y?»4?ftI 1 » JK JS 5 87526 9<9Urft^ClEttci)ftffiAll^%o 
[ a 5K JS 7 5 ] 

H£7Dy7* l H-#60t#i; 1 0 0 t<5ll9J7 7ft»SIt t f ? 7D y 5 , 
J£ , - 1 0 Ot#^ 0t<5ei©#7 7te8SStSt Z70y 7t§t\ » * JS 7 4 

ie m (o m. m » . 

[ a 5K JS 7 6 ] 

» IE 7" □ y 5 * D Y - fl? . 

( i ) - 4 OtWl, «^KO »^ 2 ot, QTf-t*rz, <f y ac ;u Z h 7 0 V V - h- 



(10) 
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/ V 7 f )V * 9 0 V U - I- □ * U Y -tfojm 1 <57D y 7 , 

- ZOtJSIT, «l>tW-8 BJA«J-5 6t, <?> T t * T Z , 2 - X f ;i/ \ + 7 )U 7 7 

- ^ V ^ ;H ^ 7 5 'J k - h / ^ y 7 f iM ? 7 ') 1/ - f- / 2 - I f + -> i 7 ? ') 
U-l~7> 'J 7--?£>3> y 7 

tSt'7D y 9 /K 'J 7- ; tt & C 

( i i ) - 4 0"CI!(±, 1^K6 0#U Ot, QTHSt], •< V 3? )U Z )U 7 7 U U - 
h/'fy7fJM'?7 l Jl/-KD* l )7-?JiI!Bl(i)7ny!7, 

- 2 0 ttT- l?J^ff-3 5#^-5t, <9 T 9" t * "T Z , -f V 7 f 7 7 n - f- * 
f*'JT-?5)I!g2C)7ny!7, JS. Zf 

- 4 V IK )l ~ h 7 0 V V - V / 4 V 7 f h X 9 0 V U - f- / A V 7 f h 7 0 'J U - h =7 
>>'i:* l )7-?*I> + ID 7" □ y 5 

t§C'7 0 y 9 /R D Y — 

# ^ £ K Y tL 1 s »**74lE«©iajK«P. 
[ s* 5K JS 7 7 ] 

ft ID © A « » fl? * U Y - t S t' , si 5K Jl 1 75 5 7 6©l)r*l#CSE«©asK». 
[ « 3fc Jl 7 8 ] 

#®lll6*Kt^t'. » * Jl 1 75 5 7 7 0 I) T Xl » C lEtK © ffl 3? » . 
[ a * IS 7 9 ] 

mxm 5 875^7 85)urti#icKi(i)^ffi n ii Diai!it77f>ttSiciflit7c^t§ 

. 77f>»K<5^-57y?)iB!T7*S^ft. 

[ a ia 8 o ] 

» * JS 1 75 5 5 7 <0 I) r tl # C IS flf <9 tK 'J Y - © , St A ffi ft % © # ft 7J SSH # ffj * U T Q 

« ss & ft « + c ay it i « m . 
[ if ia 8 1 ] 

« y ^ £ m e t s r s a ft w ^ e # it i > a * ia 1 7515 7©urtL#cSE«© 

* u y - © « ffl . 

[ * w <o m m 2 si m ] 
[ « #5 * if ] 
[0001] 

* % m r iff * © « it © «f a * u 7-citz. 

[ 0 0 0 2 ] 

* ?g w i* , * . ^<5«fc>«*i>T-tat^bKiiiiii]«»ctiBir^. 

[ 0 0 0 3 ] 

A U T ffi □"□ 11 ft ft I 3 ■? ffl Y tL T I ) 1 . 

[ 0 0 0 4 ] 

£ *L , \777ffl5lcait-?«i7tl7l)Z. 

[ 0 0 0 5 ] 

U # U . ft M ft ft ( # ffl # tt > # * 6 tt ) <D 2 o © * !) Y - . ra*>tln]-®38«C|B] 

- © ffl s)f ■? >i a u s u 2 -> © tk y y - t « m t j y . * y y - © # ii ?□ *t © a s » e e * 

c ti «j © si 1* . ftflfWfcairDTarsEafUY-tsscaisittvrz^bdiip 
[ % m q m m ] 

[fe^^»j*uj:?-v-rzissi] 
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[ 0 0 0 6 ] 

* % m <o @ m i* > m m » . n ic it u a a. m * + ic e £ r a * * *= c . »fisK»#*<r:ft 

[ 0 0 0 7 ] 

* 56 W C J; ti I* . C <Z> i ft f* , iSC^Iftftfft'JiaZif^Xfiillfi (T>) t 
£ t 3 '> £ < HI1 © 7* □ y 7 V> £ < Vt*2<57Dy ntSfr. mi IE « 1 97D 

^ \ ^ y ^^^^ 7 a y h ^ f\ \j ^miz^ } <D7" u v o Ymizm i <^>r u y ■» - ^ 10 

IC » ii& Y It > Z^VXf Uf^tft^Sl tttZ/TvUT - (AT, r 7 □ y 7 /fv 'J Y - 
J UfttZ) IC<£o7;*fi)tYtl3., 5 ft . I" r >> £ < | 1 o <Z> 7 □ y 9 J 

1 ^±<97Dy ?tl*t3. 
[ 0 0 0 8 ] 

r ffi s: ic ^ 1 ft tt -? 9> i 7" □ y ? j © * a r , su le in © 7" □ y 7 # ^ff* j£ y it * 'j 

Y-*JffilE»207 , Dy?#*^JfcYftfctfyY-<?>jB6to#, 2 5t£&f*SJE (1 0 
5 P OL ) -? , 7' □ y 7 * V Y - © £ 5 1 ft # ttl » & t IC 3jr U T . 1 6 » ( * U Y - + & & 
) 94Iiy51i%JAl(5* l H-§i?, »Ifttt?*lSVtl*U, C ~? , 
OlBsEiB^ttf-frO/K'JY-'Sftttl 0/9 0^14 9 0/1 OOeHOttABftJfc?*)'; 
. i i ) 55 1 £ Z* m 2 O 7" □ y 7 IC *t J& t J YC U Y - o> *t ft Y *l t£ 7" □ y 7 YC V Y - O) ¥ *3 20 
KM + /-1 5 % IC * U llffif ratlHi (HTflXttSTflt^Kl) tttl . 
[ 0 0 0 9 ] 

aftc*$UTftBi<?>Sftt#-*-ZSM*tjt**-Z. it^SvSt«i?J)oTra-c) 
[0010] 

cix^MYCyY-YM&MM + ic^Atzcvicj; 1 ; . jiiT-frSeSBicSiWYji 

?Cft>4©*UY-#^1ltC*3pJS<b«»*fet*^?CVt*fllJ»AH:JlfllUfe. - M IC 
. CtlHO/RUY-racBilBttSl-?. H S «1 IC liSJf » © ^ S « © 1 0ii%J;n<, 30 
ft J# % IC * A Y ft > ^«ICE-&«fSSfiM. \7e7-7«.SilC«BY*l3»fcBu C <Z> * 
'J Y - He 7 9 A 'JVT'TJViEKttOffifct&IIYZ. C©*UY-l**ffl*C^*JitJi 
l> Y tt 7 C V 5 < . 7Z*i7<5f i^Ittl*?tt> JXK5*f 5^-!77y?fi)«» 
Q«tl7>Y&#tZ. 
[001 1 ] 

* fg Bfl <z> i SI I* , ^ © ? £ 7t? 'J Y-Yg.tHbiffi.&ffi & 3 . 
[001 2 ] 

%S(5^-!77y?)(tt7/ll#5SfJ)^ 
[0013] 40 

* 56 BH I* , * . <b K * flJK » C Sir it ? a ft SK » ® « II * i» # ffl V U T © * 96 w © * y 
Y-<Z>«ffllCfclfflY3<, 

[00 1 4 ] 

ft & IC , *fgBHtt, iSC#rn*:«^*^ttt*r?ftEJfW1 3 IC?irit2*56BH©*yY- 
© ffi ffl IC 18 Y Z . 
[0015] 

* 5? Bfl Q 7" □ y 9*U Y - # W IC H: M £)? ft ll f» 7" □ y ?If l/>«U Y - ~? & 1 
[0016] 

r x ? u y * y y - j ©mm*, ifi/>tt^fi*itst^/7-yidcj;-:7im 50 
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tax v y - sjtftt 2 tmm? ta . r/ny?^ 'jt-j o>mma , '>s<U2^ 

[0017] 

r j? hjf0 ^ ( * ) # y 7 - j © fs is 14 , ^tiSft-?x(*Aa»3«iJfjQ*feT?. »c 

o 

[0018] 
[0017] 

» * U < 14 . * ?g Bfl <Z> 'J 7 - 14 # ?X >§ ~? 3?> Z . * f t tl 14 , t* * y Y - IS , P H ail 
S5)5lltig (2 5°C) 7* . 1 mm%^M<0 ift»«fti?, ?X * (4 2 # ^ 5 <9 J* * If ^ 
t * * I 1 » 2 I* * £ IS ft t / 7 A, □ - h ( X * / - ;U . r/?DA/-)^ttn ?DA 

[ 0 0 2 0 ] 

r a e * « » * j ©sua, 7 ;u □ - h . » c , 2#^5c9^^s^t*-rznsftx 
yji^-ji'tsti, fli *, i# , x ? / - , -f y ?o/t / -^sttn 7- □ 
a/-;^J)'j, * I* , #y*-^t**u, #y a. i4 > y -12 □ - >v > vr v <lu- a> 
. ?dci/>7 i jd-]L yin?h-i^&^>f I/>7'J:-jl at &■ c , * y x ? u 
> 7 y □ - ;u -? & y , * *l 14 > »?Kttc z i-7i^&C2-c 4 7ift:h , ti"it? 

o 

[ 0 0 21] 

*3gSE<£>/KyY-l4« ftH <Rl7XhY-ftt5l!. 
[ 0 0 2 2 ] 

r#!77 h Y-tt* 'J Y-J O * H , ttS7hl/Z (ai%(47C<?)^Y<i)S0%^ffi 

&o t » it v ^ c . ifcU7taff i t©x(5itcmsii7i;uY-tt'*tz. 

[ 0 0 2 3 ] 

** C , r ft x =7 X h Y - tt 71? y Y - J 14 , 8 0X®ftZ*t*itfefc*C. Ri<50% 

© bp ■* ibi ft >i r z <7 o%0»M[siftt#-ri7j?y7-tM*-ri o <t4> r t 

<3 0%l7R ; k <5 0 %-t & 1 . 
[ 0 0 2 4 ] 

J; y A ft ft IC 14 . * U 7 - <Z> X 7> 7 f» 7-ttltTsE<5?D S □ ;UC t o 7 t HI . 
[ 0 0 2 5 ] 

*y7-t77D> (fii«) tttnticasi - 2 3±5°cicsJ?SYfl,^)isi 

* £ C# 5 0 ± 1 0 %Wffin^mWT-? 7 BIBttjfttZC^CioT* 1 ; 7-7 <i^t 
[ 0 0 2 6 ] 

» G> * * c IS Br (ffltffA>7t«ll7) n. 
[ 0 0 2 7 ] 

ffiJ»ttrF*Hl>ffl£&&3Bfi*#T-?. C © If > 7- A, 10 Zw i ck© * ft 7* ^ IB © M U t ffl 
U T 31 31 «; X h 1/ Z t # it ? . 
[ 0 0 2 8 ] 

«*l45Omm/#0»fi-?3l-33mti, tfrD<9l®SMtt5 0 fn m >; tti J c 
*lli«*Q«JJOUS ( I o ) CfiStJ. 
[ 0 0 2 9 ] 
BP n* Bfl ft R i 14 Vk T d> 15 & "? I J 5£ 7 tl I . 
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- I*t3 0% (£,„) . r«t)V^0«IJfflJl ( I o ) <P » 0 . 3 ft « Y t± 3 

- 3l3R. , JttKc¥lrl)ElWtt8 (tSfitB 0 m m / ?> ) t Iffl t I C ^ C<t o 7 7 f- 

[ 0 0 3 0 ] 

BP * 0 ft * (Ri ) = R i = ( (£„«-£ i ) / £ mix ) XI 00 

[ 0 0 3 1 ] 

«J£ElfttS*5£*-ZfcfoCtt, OX hl/7ClofeZ*II«C. a*©J«Bfffi*(6 
2 k ) t II 36 t 1 . 
[ 0 0 3 2] 

iSMUlft* ( R 2 K ) tt*S-p**,«JtL2 : R 2 k = ( (£„«-£? k ) / £, ax ) X 10 
1 0 0 

[ 0 0 3 3 ] 

*5EW©/KUY-I3c. £ I ) C IK SB ft tt ? . i5^7ZllSI ( T 3" ) ^, '> 

£ < * t jb 1 9 7"Dy?V / >£<*t;B2<9 7'Cly?*t$Jf, 1ft IE !n 1 £ as 2 <Z> 7" □ 
y 9 l& , DQ IE SB 1 ^7"Dy!7© / >5<>;t1^Q#53c ,: E/Y-^file!fi2(?)7"ny^cZ) / > 

[ 0 0 3 4 ] 

±S5Az#t8hc«ut r * 1 j & & r « 2 j o7Dv 7©iSR. at u y - o m & * c 

[ 0 0 3 5 ] 

Sulea-C y Y - Q # 3~ 1ft I tt&MKSMn C^t ««iMw9Aicf u u . 

[ 0 0 3 6 ] 

S«¥^ (Mw) ^ftf « (Mn) EimiRyiHI»»#5D7 h777 ^- (T 

HFi«, m m at y z r v > s 2p -? si n y ti £ ffl * - r . iritis) n * y n. s . 

[ 0 0 3 7 ] 

^fgBflQatyY-QSST^^^-S (Mw) ttftiKftSOOOOOfT^Ji'J, fiU 
*. W , 35000*^200000, fiH(tt4 5 0 0 0 #U 5 0 0 0 0 <5ii?ft 
1 . 

[ 0 0 3 8 ] 30 

^fgBfl^atyY-Q&TWHS (Mn) lift* U <B 7 0 0 0 0 *T?*'J . «l >L I* , 
1 0000*^60000, fin<ttl 2OOO#^OOOO0^?J)I. 
[ 0 0 3 9 ] 

» £ U < IS , *«*©*U7-©#*»*fe*«l*, 2 J; 'J * f < , $J£ff2*A^9<9ie 
H?9)';.»*U<I*2. 5 ± , -BU I* 2 . 6 » ^ 8 OKI?* 'J , J: 'J » * U < tt 2 
. 8 JJl ± . fill *, I* 2 . 8 ft v> 6 Q Pal -? 9> 3 . 
[0040] 

**««!)*y7-<!)ft7ny 9 8:1 -)<!>N?i!)f /T-, * *L tt , ^o^^^^Z? 

^7-cDatyY-»^gi^r4iz. 

[0041] 40 

y ^ti^t^C^D* 1 ; 7-tt 7>y/v^tt5tIIf t<fcll. 
[ 0 0 4 2 ] 

* Jftl C I* , IlE«10)7ny7(i) / >^<^ei^9*SityY- , Kfie«2<5 7 , ny!7 
<5)'>S<Ulo9*5rfyY-^t§t't^C7^>htt7>V'/** l )Y-?l)7. 
[ 0 0 4 3 ] 

«■ * U < - tH7D y ?tt*K«Ci 1 © 7" □ y 0 Jk Zf £ 2 <D 7" □ v 9 Q M t / Y 
[ 0 0 4 4 ] 

r$Sj ffl s§ IS , U8 55S, fttb<tt'>S<H? 0%, J: » * 0 < I* 50 
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? 5%, 5 IC 'J ft £ U < 1 0 OXtlttl. 
[0045] 

*?JCtt, + IB 7" □ y 7 ft IE 35 1 JS. Z# m Z Q 7" □ y 7 (?) 77 7 7 £ # £ S <D IB <9 # 7 X 
[ 0 0 4 6 ] 

* 5g Bfl 7 , ft IE 35 1 £ c> Si 20 7* □ v 5ttSS^7Zi»ait*tZ . 
[ 0 0 4 7 ] 

ft IE SI 1 £ Si 2 <i> 7" □ v ?C-5l)7fvl>fe#77lj^SS&#7ny 59«5!ity Y 
-©HSUTfr-flfl *S*5£?-tL.ZH8ilT9"fll-?fcJ; < . c *i I* . Polymer Handbook, 8 rd Ed 
it ion, 1789, John W i I ey* <D # 9R Y Z 1 T 7 ^ C * ffl * C * 7* 3= . ^tl(i7 j y 7 10 
ft IU ( Fox ' s I aw) VbTffl^ITlEff)!! : 
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[ 0 0 8 6 ] 

» £ U < la , 40tJHJ:i?TH*tJI1 (P7Qy 7tt, ^©t/T-fl^aHK^Jl 
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# ^ 9 0 % , fttl <»3 0#>5 8 0%, i'JfttO <R5 0#U 
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- 4 V * l\, - R, 7 0 V \/ - h / 4 V 7?*, X * 9 V \/ - V / 1 - !.? R, \ * V A, 7 0 V \/ 

- h7>r/*D«'J7-?Ji?tl7D v 9 

[01 76] 

55 3 <0 ¥* M "? I* . * ?S Bfl <9 /K y 7 - , 

- #J *. W 2 1 # * 3 ?t<i)ei(i)Tn*t^ -7 y 7K iH*7 7 ^-h/^f^77 
'J 1/ - h / 7 9 'J ;b K □ 'J 7 - "f I) ? , 20#H0 °C <9 Pel 9 T ? t * t 3 55 1 <97D 

y 7 ; 

-ffl^ff 8 5»m i5t0«H<z>T*t*-f?, ^ y a z a 7 ? y u - i- * e * y y 

- "? 3 , 40tJ.U<5)Tn*TIi2<i)7ny7 ; £ U 

- 4 V * )V Z. n, 7 ? VU-h/Xf)l79 V U - h / 7 7 V )l$lz> > Y L □ Tit 'J Y - ~? if) 
Itl7Dv 9 

[01 77] 

( * % m t ) m m 1 1 t © -? i* « u # , nsizoSttcfi^tjavUT-iatToj; 

[ % M flj 2 ] 
[01 78] 

3 ^ #J 1 1 = * y ( 7" f )i a 9 o y u - h / 7- f a 7 5 y u - h ) * y y - © a 

[01 7 9] 

1 0 0 ^9i«7f i^l \ Q KlB^\zmAt Xis )X\.)-^ . 1 IBflStfl (2 5 
°C) » >^ ? 0 t\±P7 tfe. »!C, 2 1 0H7f H-h, 1 1 OHIPI 

7f &91 . 8 3-92, (2-lT)Ktt//i^iU+ : y) - 2, 5 - 

7" /. f )V \ + 7 > ( Tr i 9onox 141 ( S ft fS SO 7 t 9 0 °C "? 1 * ID » it 

7 5i to U £ . 1 ft » I* 9 0C?1 "f fH 3 0 * *t J* t tl . 
[01 80] 

XC, ?0t<!)7fA77 l JI/-f-, ? OH-f y?DA/-Jk & Z*1 . 2^9 2, 
5 - C 7 (2-X^A / \ + -?-/^A / \Atf + 7) - 2, 5-7'^f^M=1f>t90 o C-? 
3 0 ■» ft it 7 ± IE (D jf ft » c £ in U *L . 
[01 81] 

iE ft tt It 9 0t?8*IHllt*trtL, 1 0 5 3-QiFlS7"f;U^^4 5 H>fy?DA;- 

a -? # w. t ti . c » *p y +i £ . 

[01 82] 
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IP B$ 7 T )l / 4 V 7 □ K / - U 7 4 0 % <0 U Y-t^t^I 

# # mi . 

[01 83] 

Z5t<5T?tStH l J7fJ^^yi/-hi5*1 97Dv?, - 5 0 
*tU; i J7fJl7?UL'-hC)S2(()7Dy7, £ C* , 7 f )\> )*> >9 0 V \/ — V / 7 f h 
7? U I/ - h7>r^D*U Y-?l)^^7ny 7tSt^'J Y-»#^^. 
[01 84] 

C©*yY-ttB7B 6 OQliffi ( * ^ ) IjI&I 90 259STffl ( ^ 3- ) ft . 
t5fct3. 0 3<Z>£#JRi|£«;«I-£*U7U*.. 
[01 85] 

[01 86] 

1 00Hlfl7fJH^1 I Qfl«»C*Atft. Si!?, 1 *lfiit41 (Z B 
t) #U Ot\±fltttfe. ))!C, 50. 4?<Z)^fjU^-y^iJU-h > Z 1 f ®7 9 
V )V l£ . 1 38. BH/f^J^JIz-K 40HlFl7'fil, 7 0?®r/7DA 

/ - ;u J5 z# 1 . 8 ? <z> 2 , 5 - c 7(2-xT^'\ + -9-/'f'^ / \;utf + 5/)-2, 5 - v 

X f h \ * V y ( Tr i 9onox 141 (lilt) 7 1 V* J — *X )V ti. ) t 9 0 °C ? 1 of ID # it 7 

» u . ii ^ » i* 9 ot?i q# is m n t ft * 

[01 87] 

JK C , ? OH^f J^>9 Vl'-F, 70 Hlfl7f ;k 2 0 9- <0 4 V 7 □ A 7 - 

;u . !k z/ 1 . 2 f <o 2 , 5-e7(2-x? 1 ;u / \*-?-/'>r^'*^;tf*5/)-2. 5 - y y 
fi\tt>t? ot?i m ft v -z ±m <o m & %i c nxi b . 

[01 88] 

a 6 » a 9 0 t -? 3 b# s *t 7 ft . 1 0 5 HiFi7f ;is»4 5 Hr/?DA/- 
;u -? % *r r ft , )K c r ft £ . 

[01 89] 

BfK7f ilz/'f y7DA/-^i!6»tCiStt»S)! 174 0 % <9 * U Y-tStll 

# % V> ft . 
[01 90] 

3 5t5)T?tttZ*U (^f /177 H-F/^f /M^ ^-h/77'Jill 
) ® ft 1 ® 7" □ v 2 . 1 0 Ot®T?ttt?*U (^f IM^V 'Jl/-h) 08297 

x y y - -? ft J n 7 □ y 5 t s * y Y - » tt * ti. . 

[01 91] 

n $J 1 3 = * y ( •< v a? h ~ h 7 o y v - v / 4 y 7 f h x $ 7 y u - h / 2 - x ? h 
^ + ^ >V7 0 y u - h) * u y - © a « 
[01 92] 

1 OOH^/FfJ^I I <Pfl*Bcf ATtl. XU?. 1i*IH7>»fit*5fi(2 
6C)»«»9 0t:^±ftr-tt^.]RC. 1 05?<!)^yj)Hil77 l JI/-K 50. 4 
H^/7f JM^^-h, 54. 6fQZ-JLf)ls\= s cy)l7'?V\s-h, 110 
H^/Ff J>S&1. 8 2" <Z> 2 , 5 - C 7 (2-Xf;U\ + T/ ^>»U'\>'U^ + ; y) - 
2. 5-7^T^\ + T>(Tri 9onox 141 (Slit) 7 0 V J - ^ )V *t ) t 9 0 °C "? 1 
nf^^it7^A0Ufe» iB G W tt ? 0 t"? 1 IB] 8 0 # *t ft ? ft . 
[01 93] 

iSC, ?0H2-If)l\t : /l77 l Jb-h, ?0H^/ Ff^fi&l. 29- 

5)2. 5 - c 7 (2-x? i JU'\ + -0-,'>fJU / *;utf*;/) - 2. 5-7>f iKtt>t? 
0 °c -? 1 * m n it t ± ib <o m -& « c » * u fe . 
[01 94] 

iB 6 » I* 9 0°C-?3itraffift7-ft, )^C#IR^^)tiP7-ft^. 
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[01 95] 

a v h" 7* m y <¥ c >s <it » K * u t 5 o % © * y y - t a t m m # » v ft . 

[01 96] 

S^tl*.7KUY-l*« 35t<9T?t*t^U ( * V 2K A> Z h 7 0 'J U - h / 4 V 7 
f IM n U ^ - h / 2 - I f ^ M= 5/ l^ 7 7 ^ - h ) © 55 1 © 7* □ v 9 . -50 °C © 

t n * r jat u (z-ifiK + ^^j^n-n © 9§ 2 © 7" □ y 7 , & u . ^ y ac 

7 9 U 1/ - h / ^ V 7 f 1 ^ 7 5 'J L/ - h / 2 - 1 f =t= ; y ^ 7 5 u b - ^ 7 > 

y * u y - -? *) i + Pb^ 7* □ y nst. 

[01 97] 

x fifc $J 1 4 : * y ( ^ y tic ;u z ;u t 7 7 y u - i- / 4 v r r h * 9 o y u - h / 2 - x r h 10 

M=-7A77 ^-F) # y 7 - <D SB K 
[01 98] 

1 OOH^Ff^SI I © S B n C * A r ft . JK U ~? , 1 *l?ilttl (2 
5°C)^^90°C-\±^7-t±feo^lC< B4H'fyat 9 'JU-K 75. 6 3" 
<5 ^ V 7 f ^7 'J I' - K 50. 43-<52-lfiKt5/^7!7 l Jl/-K 1 1 0 ? 
e) ^/ F 7J>5»1. 8 9" © 2 , 5 - C X ( Z - lU\tt / ^J^lUt V) - 2 

. 5 - 7" * f ;i/ \ 1= V- y ( Tr i9onox 141 (ilffig) J^y-'XJUi) t 9 0 t? 1 ^ 

istMtTasaiofc. a ft » i* ? ot?i o# fn 3 o * £t if 7- ft ;t . 

[01 99] 

3!C, 1 20H2-I? H-\t ! ;l7? l JI/-h, 9 0 f © 4 V P J* * > J£ Z* 1 . 2 20 

3- © 2 . 5 - c z ( 2 - i f jk 1 1 y + -y ) - 2, s-^^^^^i^t 

[ 0 2 0 0 ] 

ft ft » I* 9 0 °C "? 3 Df IB £ ft t ft . )XC#5R/3.&fnJ*P?ft;fe. 
[ 0 2 01] 

-f y h , fj>tc!it»)(n75 0 % © tk y y - t a ^ » * # # >» ft . 

[ 0 2 0 2 ] 

2 5 °C © T f t # r I 7TC U ( 4" V 7K )\> Z h 7 9 U U - h / >T v / 7" T h X 9 7 'J U - h / 
2-If)K+y*7?H-n 911 (57DV7, - SOt^T^tSt^v'J (2 
-If^M= : yl77'Jb-h) © m 2 © 7" □ y 7 . £ &* , >T v / * )l Z )l 7 7 'J 1/ - h / 30 
4 V 7 ? )l ><■ 9 9 UI/-f-/2-If iK + 5/^75 yiz-h^rA^yT-^ftZ^ 

n 7* □ y 7 t a at y Y - »S 14 ft *L . 

[ 0 2 0 3 ] 

H Sfc $J 1 5 : * y ( 4 V * ;U Z h 7 7 U U - K / 7 7 U 4,18 / * f h 7 7 U U - h ) * U 
Y - © SI %t 
[ 0 2 0 4 ] 

1 OOH^/h'f^Jjfl I 9Sl&»C*/\?tL, »U?, 1o#fS-?5SJSt*?M(2 

5C)#«J9ot:'\±ftr-tt^.*c. 2 i o^r/^;n^7?^-K 1109- 

9 -f y h" 7" * > JS I* 1 . 8 9" © 2 , 5 - C" X il-JL?}\, r \*c J V-/<<)l'\)lX*cy) - 2 
. 5-V^^^\ + l7->C Tr i9onox 141 (flffiS) 7 9V l /-^iHi) ^9 0C?1 °f 40 
rsl^itT^iOUTio 5Ift»tt9 0C?1 of^3 O^^i^T-ftfe. 
[ 0 2 0 5 ] 

» C « 1 8H^/^JH^75H-h, 71. 1 H><f i77 H - h, 0. 9 
9-©77y>'UK> ?OH^/Ff 2?©2. 5 - C X (2-If iKtt 

/ - 2. 5-y i y^^\ + iy-7t9 Ot?1 *IB#itT±8E©aid»C 

* in u . 

[ 0 2 0 6 ] 

iE ft tt I* 9 0°C-7>3Dfra«lJf7-ft, )^C#IR^^)t4PYft^.. 
[ 0 2 0 7 ] 

4 v f t* * y t» c >s 'it « K >: u t 5 o % © tK y y - t a t' » js * # «i ft fe . 50 



(30) JP 2004 149772 A 2004. 5. 27 

[0208] 

2 5 °C <D T f t * t J * U (r/^WH^77 'J^ - h/^f i75 'J ^ - U 
« ) Q $ 1 <9 7" □ y 7 , 1 00t<?)Tft*tI* l J^yfJH^7!7iJl/-h(i)12 
© 7" □ v 7 . >S. ^' , ( 4 V IK K Z h 7 7 V U - K / X f h 7 7 U U - I- / 7 7 'J ;U tt ) 7 
>7"A*UY--?i?)^^^7"Dy7t§^7rC'JY-»#^tl^. 
[0209] 

j-h. t g> x y y -»mmt titi . 

[021 0 ] 

SS£#J1 6 : * U ( y f n ^ - h / / f 7 7 'J 1/ - h / 7 ? 'J ) *'J7- 

[021 1 ] 

M 0 HBilf I <5fi*»C*A7tl. Si!?, 1 # Pal Y> K t •$ S ( 2 5 

. 1 35H^f^75H-H&1. 89-Q2, (2-lf )l\4;tN^ 

^ h * * V ) - 2 , 5 - 7" * f h \ * * 7 ( Tr i 9onox 141 (lllf ) T 7 7 V" J - ^ A- tt 
) t7 8t?1 *l#it7*Jll/fe. 9 •& % R 9 0 °C f 1 * HI *t ft t tl £ . 
[021 2 ] 

» C . 909-<9^A;<77yi/-f~, ?OHBilf^fi&1. 2t92, 5 - C 

7 (2-x^A / \*-9-y^>iu^A;3-*7) - 2, 5 - -7^f 7 8t?i #1 

[021 3 ] 
[0214] 

[021 5 ] 

<5S1 (?7Dy9, 1 0 0 t<5T ? t *t J * 'J ( * ? A * * 9 
'J U - h ) <95B2<9 7"Dy7, & , ^fiMn^-h/?? 1 )^!/*^?^? 
7 U U - K 7 7 Y L 7TC U Y - -? 9) I f ID 7" □ y 7 t S t © ~? 5) I . 
[021 6 ] 

C © 7R 'J Y - I* 1 41 OOO^aS^Ffg ( * 3- ) lS^ 5 0 0 0 0<i)lffi ( * 3- ) * 
. t£:b^2. 8 2<5#*Htt}gI[ tSlTllfe. 
[021 7 ] 

o 

[021 8 ] 

- » C . Cft^<5lft35J:i»ia**W<5*yT-<?)JSttSK* ( X li BH* ) to. 1 # * 6 0 

s « % , # * u < o . 5 oii%, i'jfttu <tti #i}4oiixat'. 

[021 9 ] 

* % m <o it iff & m. m % i* , ± ie a? y y - © % c , s s * ft c *f $ °r «e » * ft . t s t> t 

. 7 ^ f 7 M C -I5U ?l rar ^ * . ti, « , B ^6 £ ?> /R ) icJt^ri*ftta*'. 
[ 0 2 2 0 ] 

[ 0 2 21] 

«SE*a*«cffFftw«s*#i*, )Xttt>n?XttSft, at & c , t 7 a □ - a c *t c 2 
»>i B^R^i^tSi'ia^tt^^iiityji^-ii/, m x i* x * j - ;u , r/?n 
a 7 - a * i* n - 7- □ a j - h ) , a? y * - k (.mxtxr v - a, * v ? y -c □ - a - 
7- □ c u > 7" y □ - a , v >i c h - ;u >? i* ^ > ? u > 7" y □ - , £ & , * y x ? v y 7 

y □ - h ) . XI*. *1 ?X ft C e X - x )V El Zfi C z - C 4 7 ;UT*tf i *<5«7X 
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7K Y <D )I £ % t £ t- . 
[0222] 

?K , 2 I* , 3K V *2K tt * «* * V <?> « ft » tt * 96 « © fiSK » f C , 
IT, 0. 0#U 0Il%<3)il<5§l?tfttIC 

* 5= 2 . 
[ 0 2 2 3 ] 

IS IE ffl «B I* , *f6W©±i2*UY-OffiC, AMPiK/KUY-#a)i6iD<?)7K!JY-t 
Si^«f n. * 36 be ta > rai»«*ij7-j v i* . *fc ti 1# -? . ti > 11 Hi A 

- t S * t 1 . 10 
[ 0 2 2 4 ] 

* % m <o mm m -? & m °r m s £ ss mm a? y y - <?> ■*> -? is , 7 y - 7 : /sin>jttiie 

SOfcflfaC'JY-. J£ & C . T^ffil^^'J Y-CfStZU'Xff-?? « C 1" £ U ? 

iar^jktkuy-i*, 7 ? y h * u y - . # y 7 1/ * 7 , aiyizf*, 1 >j 7 $ f , 

[ 0 2 2 5 ] 

tt SB fi SK » tt , » C 4 31 ( - M IC 2 5 °C ) -?«#<DlfiiI»)(jR2#/Xia:*M?H#QlB 
IS & H C 7 v 9 7 , ^-XKttaiBS»M, #i*aZffil6fflt£ 
gt-C^*?n. CJiSOffii&toJtttftito, , ato£l*6J& , j£»i<?>fc<?>-?J>oT«fc 20 

i) . c q m m « i* n ft ft * » » « 1 1 § t- c v * -? i . 

[ 0 2 2 6 ] 

#JXf£'\7-77$t*r3;^7-77I&*l)o£4#i; 1 0 ® tit* B * <0 BaWiWL <D M#- h V 7 V 

C'JF. 9EDB, Iql B * ft - h 7 t □ □ 7 * . XI 34 - V M 9 Ml . fflSl ft - 7 7" U □ y 

f» tt . Y J V ^ 7 * . Z> £ I ft , 7 7K h" ft > U 7- 'J ^ / A 7* 'J 7 K K U 7 U 'J h" . * 

* A ft , * UxAf-SoffittjeSiQaHtTk* ft ; 

5lH*A ! 77-f>JSL&f i t©R*#. B ft V V - , * 'J 7* -t2 7 . A - y - A # <9 2k * M y 4 30 

» C ffi IS Bt © , 6 53? X 7 x A, >Z It X - T h . $J it If . A - -B 'J 7 ft , << V 7' □ C ;U § U 7 

x - k . 2 - x f + 7 a ;u ss 7- - h . 2-<tn iFf-yixjj^h, 2 - # 

t FD*5/*ftlXf A, ffl^tf, ^yZf7H79f-h * 5 f ilC F D + 5/ 7 f 
7U-h« * 7f JI/F7->i t FDf ; ;7r7l/-F, V X f7 H Y - h , F 'J 

<{ v v. r >i y h \/ - h Jkzs mm 7 )i - )i q \ y >? / j- - h , x o ^ / x - k jiz*t % j 

X - I- ; 

at'jt-juxf i, ffltK, 7- □ c i/ 7 7' y □ - )v v 4 9 9 / x - k , 

'J:-i7\7Wl-F, JS. Zf , 7" X f U 7 7' 'J □ — 7" -f y / 7 7 X — h « tt&C, 40 

^ 7 y x y h y h-juxf* ; 

1 2» ^ 2 6 (5RtlTtgi-IK7^D-^, ffl i I* , <f 0 f h P t* * 7 - ^ , 2-7" 
f 2-\ + 7^t**7-^> 2-77t*7^ / X7-7t"*7-^^^^U 

-< ;i/ 7 ^ □ - )V : 

aj*ffic*^b?x* A <-z<?)7^^nftJSt&f/xi*7^?i-n5' u □ - 7 ft ; 

7 'J □ - 7 ft , #J^f*- fff6tt3J(*^»f6tt©, 4)U-?)Sft3Ztt^-7F-tt0, ^tt^tt 

astt/i?y7"^T^7n + 77 ( p d m s s ) . m z 1* . eic7i:Ji»tst', 7 5 □ 

* ? □ - > . 7" >! T Zl - 7 . X I* , 7*ZJIMJ 7i:JlF^fJl->D 
t : y/7i:ik7Dtt>, 77iZiMf A7^f ilF l J5/Dtt)', 77iZl7^ 

f □ - 7 . 7i:lk/^fD->, ^. Z* , A7iZ*?D + t> i JS& 50 
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C Xl <0 il & W o 
[0227] 

CftHfl>ttl*]»8El&SK!»<Z>±S*C*tfUT0. 0 1 # ^ 9 011%, » * U < I* 0 . 1 
ft % 8 511%<i)ei<5)9I?5ftt]C^?H. 
[ 0 2 2 8 1 

» S£ BS % K # 3 fS M , **ffl»C35fl)Tl*, 2 0 # i; 5 5 C , <B:25#U5 
t <?> H <D K A . 6 0 H Z ® Ulte^ <0 m *£ * t Ml % ^Contraves TV 7 ttRheo 

mat 80-? U £ U 7 4 0 °C ~? 0 . 1 #U0Pa' S (1 #H0 0*77) . ft £ U < IS 
0. 5#^25P0L-Sttt7 1KiSti*t7t(5)'XlSrft^ Slfft, -« 10 
te«JO«Cft-yi)T. MSr3£c/MSr4Elite ^ # ^teSIf t ^ t Z ili^ t IR t Z C 

[ 0 2 2 ?] 

*^W?<9SttAia, 5 7l£10"C/^<9>.&g±P-""?, r Dynamic Scanning Col or imetry 
[ 0 2 3 0 ] 

*SeE©fflJ5K»CI* 1 J.JL ± © - 7 httSSH35^S^€fflRl^-?i?)3. C Xi Y> Q m m » K 

i* » * u < a * ft 7k m % ft ■& ( t c & * £ c> ?x * m * y . fficixxintsto -? 

y . it c * y t - S -? 2 . t ti v> i* , ; y y □ - > £ &■ / 7 i* 7 y ft ft 6 » » 14 S K 
?tiz c ^ f??= z . *t ti 12 . m\t?km%\t^msku / >i\$.y v zi - y ikz* / >i\$.7 v 20 
ftft6tt©ffid»©jR«?a«r*i , ?7. * * a ^ - x m* re » M 0 $1 ^ » <?> *§ ^ » , 

£ C * ft ?X m % Q \ - 7 M# ft •& % ft £ U < « ?ti z . 
[ 0 2 3 1 ] 

*?6E<9l&J*»?«E^ll&«^-Xh:Kftd»<?> [ t I ?tt, 1 8 # ^ 2 1 Pol - S , ft £ 
Uttl ?#i520. 5 Pa. ■ S<Pltefift&f/XR8 5 5t<5ttAt*tZ. 7 7 

y y . t 7 -g t ;nb 7 / y > 7 a * + 5/ 7- □ e u > ft 7 / y > 7 1* >r v 7- □ e ^ 7 / 
i/-FlQ7y y >ff ffa^iccft^iifittf ^ zc^*??z. e r 3 1* £ e& 

7 ;i/ □ - h <0 X 7 x h . !»C 2 0 #1; 6 5 <5ttl^ t*tl t<5 ( 2 0'C# U 5'C<5 
^ - - 3> IS £ £ c< / 7 4 0 °C 7^ 0 . 1 ^4 0 Pa ■ S<5S5I) . flJ X I* h y - 4 V 

) - ffiitHE^Q) K 'J 7 'J t 'J h'l<5D^f D-IHZf )l ( 0J X l# 7k * ft M % » ) . * 
y (1 2 - l F Ot=y 7f7 'J >M) f ©fettSt UXXrik JtC#CCtLi40iift«Bt« 

ftttfiffl©!- l J7 l J-t2l) P VU7tt, Rheoxti. <o r Th i x i nr J « <0 ?K 

[ 0 2 3 2 ] 

y l JD-> / X-Xh«!illS»IVl;7tt, 8 # ■* 24<P*«S^t*t?7^t^X» 
7l^t 5 /Si5t>r> hint! 2 0 # >4 5 5tOB*(5, X 7 7 'J II. 7 ^ f □ - > 
* W * y V* f h V □ * 7 y (PDMSS) (»C, Dow Corn instt # * DC2503/S. c>DC255 
149SA*7lxrfl.7l)3 t<5) tf iT7C^»??= Z» 

[ 0 2 3 3 ] 40 

Bule^-7 httiifflB»Kl*fflJK«J<P4S«C>§UT0. 5^^ 6 0S«CT)iJ-&-?> » * 
U <tt2^»445SM%0)iJ^-?, i'JftH <R5^ii 3 0ll%O»Jft?#ftt ? C 

[ 0 2 3 4 ] 

* 96 G <*> i&sk » i* , i^±^ft3ff [ s J ft)ci ; F^Rr^ ( it s °r«g s B , # tt & « * ) s 
#u oii%, &H <ko. 1 #u oii%, «fc';ft*u<ttio»«J9 0s«% 

- ICJj'JftH <l*3 0^>4 9 011%(i)eic)Si?S6n:);#-?H. 
[ 0 2 3 5 ] 

*«WQiasi;i»c«ffl°niB*5S*>;UT. ± ie <o *i ?x it * m m n <o * c . ^ y ;u x ? a> 50 
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*r v y , yuy/f j^f>, : /07f ;^h>, -fy * □ > , ; y?n\ + ?-/> 
e u > 7" y □ - ^ c / ^ f ^ x - x )i 7 e t - \~ & zs v 7- □ e u > 7" y □ - ^ t / - n - 

* m =5- t S t- ) iZfil ; 7" X ? ^ X - x - ! /^f JH-fJlXtt ! /9DD ! /ini 

6 % t ; X7 )VT\L F ft.Z/7 V. h 7 h T £ h" # <0 "M M ~? >£ ft <0 7 h T t h" ; fi&C 
[0236] 
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Block polymers and cosmetic compositions 
comprising such polymers 

The present invention relates to novel 
polymers of specific structure. 

The present invention also relates to 
cosmetic compositions comprising such polymers. 

Various types of polymer are conventionally 
used in cosmetic compositions on account of the various 
properties that they can give to these compositions. 

They are used, for example, in makeup or care 
compositions for the skin, the lips or the integuments, 
such as nail varnishes or haircare compositions. 

However, in using two polymers that are 
incompatible, i.e. immiscible in the same solvent, 
within the same composition, a formulator is confronted, 
as a result of the incompatibility of the polymers, 
with problems of phase separation or even of 
decantation, and in general with the production of a 
non-uniform composition. These problems could only be 
solved hitherto by the presence in the composition of a 
compound for rendering the polymers mutually compatible. 

The aim of the present invention is to 
propose a polymer which, when included in a composition, 
in particular a cosmetic composition, enables this 
composition to avoid the drawbacks, limitations, 



(41) JP 2004 149772 A 2004. 5. 27 

defects and disadvantages of the compositions of the 
prior art. 

This aim is achieved, in accordance with the 
present invention, by means of a polymer, referred to 
as a block polymer, comprising at least a first block 
and at least a second block that are incompatible with 
each other and that have different glass transition 
temperatures (Tg), the said first and second blocks 
being linked together via an intermediate segment 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block and the said polymer having a 
polydispersity index I of greater than 2. The 
expression ""at least" one block" means one or more 
blocks . 

The expression "blocks that are incompatible 
with each other" means that the mixture of the polymer 
formed by the first block and of the polymer formed by 
the second block are immiscible in the main 
polymerisation organic solvent of the block copolymer 
at room temperature (25°C) and atmospheric pressure 
(10 5 Pa), for a content of polymers mixture greater or 
equal to 5% by weight, according to the total weight of 
the mixture (polymer and solvent), and wherein 
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i) said polymers contents in the mixture are 
such as the corresponding weight ratio 
ranges from 10/90 to 90/10, and 

ii) each of the polymer corresponding to the 
first and second blocks has an average 
molar mass (weight-average or number- 
average molar mass) equal to the average 
mass of the block polymer +/- 15%- 

The expression "main polymerization organic solvent" 
means, in case where there is a mixture of 
polymerization solvents, the polymerization solvent 
which has the highest content by weight relative to the 
total weight of the organic polymerisation solvents . 
In case where there is a mixture of polymerization 
solvents and two or more solvents which are present in 
the same weight ratios, said polymers mixture is 
immiscible in at least one of the solvent. 
In case where the polymerisation is made in a single 
solvent, said solvent is the main solvent. 

The intermediate segment is a block 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block of the polymer and allows these blocks to 
be "compatibilized" . 

By incorporating these novel polymers into 
cosmetic compositions, the Applicant has discovered 
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that some of these polymers described in greater detail 
hereinbelow have very advantageous cosmetic properties. 
In general, these polymers may be incorporated into 
compositions to a high solids content, typically 
greater than 10% by weight relative to the total weight 
of the composition and are easy to formulate. When used 
in haircare products, they improve both the styling 
power and the suppleness. They increase the impact 
strength of nail varnishes and improve the staying 
power of a wide variety of makeup compositions without 
causing the user any discomfort. 

A subject of the invention is also a cosmetic 
composition comprising such a polymer* 

Another subject of the invention is thus a 
cosmetic makeup or care process for keratin materials, 
comprising the application to the keratin materials of 
a cosmetic composition according to the invention • 

The invention also relates to the use of the 
polymer according to the invention in a cosmetic 
composition, as an agent for improving the staying 
power of the said composition. 

Finally, the invention relates to the use of 
the polymer according to the invention in a composition 
with improved staying power properties . 
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The block polymer of the composition according to the 
invention is advantageously a film-forming linear block 
ethylene polymer. 

The term "ethylene polymer'' is understood to mean a 
polymer obtained by the polymerization of monomers 
containing an ethylenically unsaturated group. 
The term "block polymer" is understood to mean a 
polymer containing at least 2 separate blocks, 
preferably at least three separate blocks. 
The polymer is a polymer with a linear structure. In 
contrast, a polymer having a non-linear structure is , 
for example, a polymer with a branched, star, grafted 
or other structure. 

The terra " film- forming polymer" is understood to mean a 
polymer capable of forming, by itself or in the 
presence of an auxiliary film-forming agent, a 
continuous film that adheres to a support, especially 
to keratinous materials, 

The polymer according to the invention 
preferably does not comprise any silicon atoms in its 
skeleton. The term " skeleton" means the main chain of 
the polymer, as opposed to the pendent side chains. 
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Preferably , the polymer according to the invention is 
not water-soluble , that is to say the polymer is not 
soluble in water or in a mixture of water and of linear 
or branched lower monoalcohols having from 2 to 5 
carbon atoms, such as ethanol, isopropanol or n- 
propanol, without pH modification, with an active 
material content of less than 1% by weight, at room 
temperature (25°C) • 
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Preferably, the polymer according to the 
invention is not water-soluble, i.e. the polymer is not 
soluble in water or in a mixture of water and 
hydrophilic organic solvent (s) without adjusting the pH, 
to an active material content of at least 1% by weight, 
at room temperature (25°C). 

The expression "hydrophilic organic solvent " 
means alcohols and especially linear or branched lower 
monoalcohols containing from 2 to 5 carbon atoms, for 
instance ethanol, isopropanol or n-propanol, and 
polyols, for instance glycerol, diglycerol, propylene 
glycol, sorbitol and pentylene glycol, and polyethylene 
glycols, or hydrophilic C 2 ethers and C 2 -C 4 aldehydes. 

The polymer according to the invention is 
preferably not an elastomer. 

The expression " non-elastomer ic polymer" 
means a polymer which, when submitted to a streching 
stress (for example when stretched by 30% of the 
original length) do not return to approximately its 
original length when released. 

Specifically, "non-elastomeric polymer" means a polymer 
with an instantaneous recovery Ri < 50% and a delayed 
recovery R 2 h < 70% after having undergone a 30% 
elongation. Preferably, Ri is < 30% and R 2h is < 50% 
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More specifically, the elastomeric nature of 
the polymer is determined according to the following 
protocol : 

A polymer film is prepared by pouring a 
solution of the polymer into a Teflon-coated mould 
followed by drying for 7 days under ambient conditions 
regulated to 23±5°C and 50±10% relative humidity. 

A film about 100 ym thick is thus obtained, 
from which are cut rectangular specimens (for example 
using a punch) 15 mm wide and 80 mm long. 

This sample is subjected to a tensile stress 
using a machine sold under the reference Zwick, under 
the same temperature and humidity conditions as for the 
drying operation. 

The specimens are drawn at a speed of 
50 mm/minute and the distance between the jaws is 50 mm, 
which corresponds to the initial length (1 0 ) of the 
specimen . 

The instantaneous recovery R± is determined in 
the following manner: 

- the specimen is stretched by 30% (e max ), i.e. about 
0.3 times its initial length (1 0 ) 

- the stress is released by applying a return speed 
equal to the tensile speed, i.e. 5 0 mm/minute, and the 
residual elongation percentage of the specimen, after 
returning to zero stress (b l ), is measured. 
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The percentage instantaneous recovery (Ri) is 
given by the formula below: 

Ri = ( (e^x - Ei)/ E max ) X 100 

To determine the delayed recovery, the 
residual percentage degree of elongation of the 
specimen (e 2 h) is measured 2 hours after returning to 
zero stress. 

The delayed recovery in % (R 2 h) is given by 
the formula below: 

R 2 h = (Umax " e 2h )/ <W) * 100 

As an example, a polymer according to a 
specific embodiement of the invention preferably has an 
instantaneous recovery Ri of 10% and a delayed recovery 
R 2h of 3 0%. 

The polymer according to the invention 
comprises at least a first block and at least a second 
block that are incompatible with each other and that 
have different glass transition temperatures (Tg), the 
said first and second blocks being linked together via 
an intermediate segment comprising at least one 
constituent monomer of the first block and at least one 
constituent monomer of the second block, the said 
polymer having a polydispersity index I of greater than 
2. 

It is pointed out that, in the text 
hereinabove and hereinbelow, the terms "first" and 
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"second" blocks do not in any way condition the order 
of the said blocks in the structure of the polymer* 

The polydispersity index I of the polymer is 
equal to the ratio of the weight-average mass Mw to the 
number-average mass Mn. 

The weight-average (Mw) and number-average 
(Mn) molar masses are determined by gel permeation 
liquid chromatography (THF solvent, calibration curve 
established with linear polystyrene standards, 
refractometric detector) . 

The weight-average mass (Mw) of the polymer 
according to the invention is preferably less than or 
equal to 300 000, for example ranging from 3 5 000 to 
200 000 and better still from 45 000 to 150 000. 

The number-average mass (Mn) of the polymer 
according to the invention is preferably less than or 
equal to 7 0 000, for example ranging from 10 000 to 
60 000 and better still from 12 000 to 50 000. 

Preferably, the polydispersity index of the 
polymer according to the invention is greater than 2, 
for example ranging from 2 to 9 , preferably greater 
than or equal to 2.5, for example ranging from 2.5 to 8 
and better still greater than or equal to 2.8 and 
especially ranging from 2.8 to 6. 
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Each block of the polymer according to the 
invention is derived from one type of monomer or from 
several different types of monomer. 

This means that each block may consist of a 
homopolymer or a copolymer; this copolymer constituting 
the block may in turn be random or alternating* 

Advantageously, the intermediate segment 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block of the polymer is a random polymer. 

Preferably, the intermediate block is 
essentially derived from constituent monomers of the 
first block and of the second block. 

The term "essentially" means at least 85% , 
preferably at least 90%, better still 95% and even 
better still 100%. 

Advantageously, the intermediate block has a 
glass transition temperature Tg that is between the 
glass transition temperatures of the first and second 
blocks . 

According to the invention, the first and 
second blocks have different glass transition 
temperatures. 

The glass transition temperatures indicated 
for the first and second blocks may be theoretical Tg 
values determined from the theoretical Tg values of the 



JP 2004 149772 A 2004. 5. 27 



constituent monomers of each of the blocks, which may 
be found in a reference manual such as the Polymer 
Handbook, 3rd Edition, 1989, John Wiley, according to 
the following relationship , known as Fox's law: 

1/Tg=2 (uJi/Tgi), 

i 

m± being the mass fraction of the monomer i in the 
block under consideration and Tgi being the glass 
transition temperature of the homopolymer of the 
monomer i, 

Unless otherwise indicated, the Tg values 
indicated for the first and second blocks in the 
present patent application are theoretical Tg values. 

The difference between the glass transition 
temperatures of the first and second blocks is 
generally greater than 10°C, preferably greater than 
20 °C and better still greater than 30°C. 

in particular, the first block may be chosen 

from: 

a) a block with a Tg of greater than or equal 
to 40°C, 

b) a block with a Tg of less than or equal to 

20°C, 

c) a block with a Tg of between 20 and 4 0°C, 
and the second block chosen from a category a), b) 
or c) that is different from the first block. 
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In the present invention, the expression: 
"between ... and ..." is intended to denote a range of 
values for which the limits mentioned are excluded, and 

"from to ..." and "ranging from to ..." are 

intended to denote a range of values for which the 
limits are included. 

a) Block with a Tg of greater than or equal to 40 °C 

The block with a Tg of greater than or equal 
to 40°C has, for example, a Tg ranging from 40 to 150°C, 
preferably greater than or equal to 50 °C, for example 
ranging from 50 °C to 120 °C, better still ranging from 
50 °C to 100 °C„ and better still greater than or equal 
to 60°C, for example ranging from 60°C to 120°C. 

The block with a Tg of greater than or equal 
to 40°C may be a homopolymer or a copolymer. 

In the case where this block is a homopolymer, 
it is derived from monomers which are such that the 
homopolymers prepared from these monomers have glass 
transition temperatures of greater than or equal to 
40 °C. This first block may be a homopolymer consisting 
of only one type of monomer {for which the Tg of the 
corresponding homopolymer is greater than or equal to 
40°C) . 

In the case where the first block is a 
copolymer, it may be totally or partially derived from 
one or more monomers, the nature and concentration of 
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which are chosen such that the Tg of the resulting 
copolymer is greater than or equal to 4 0°C. The 
copolymer may comprise, for example: 

- monomers which are such that the homopolymers 
prepared from these monomers have Tg values of greater 
than or equal to 4 0°C, for example a Tg ranging from 40 
to 150 °C, preferably greater than or equal to 50 °C, for 
example ranging from 50 °C to 120 °C and better still 
greater than or equal to 60 °C, for example ranging from 
60°C to 120°C, and 

- monomers which are such that the homopolymers 
prepared from these monomers have Tg values of less 
than 4 0 °C, chosen from monomers with a Tg of between 2 0 
and 4 0°C and/or monomers with a Tg of less than or 
equal to 2 0°C, for example a Tg ranging from -100 to 
20°C, preferably less than 15°C, especially ranging 
from -80°C to 15°C and better still less than 10°C, for 
example ranging from -50 °C to 0°C, as described later. 

The monomers whose homopolymers have a glass 
transition temperature of greater than or equal to 4 0°C 
are chosen , for example, from the following monomers, 
also known as the main monomers: 

- methacrylates of formula CH 2 = C(CH 3 )-COORi 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 
carbon atoms, such as a methyl, ethyl, propyl or 
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isobutyl group or Ri represents a C 4 to C 12 
cycloalkyl group, 

- acrylates of formula CH 2 = CH-COOR 2 

in which R 2 represents a C 4 to C 12 cycloalkyl group 
such isobornyl group or a tert-butyl group , 

- {meth) aery lamides of formula: 



in which R 7 and R 8/ which may be identical or 
different, each represent a hydrogen atom or a 
linear or branched Ci to C 12 alkyl group such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group; or R 7 represents H and R 8 
represents a 1 , l-dimethyl-3-oxobutyl group, 
and R' denotes H or methyl. Examples of monomers 
that may be mentioned include N-butylacrylamide, 
N-t-butylacrylamide, N-isopropylacrylamide, 
N,N-dimethylacrylamide and N,N-dibutylacryl amide , 
- and mixtures thereof. 

Main monomers that are particularly preferred 
are methyl methacrylate, isobutyl (meth) acrylate and 
isobornyl (meth ) acrylate , and mixtures thereof. 
b) Block with a Tq of less than or equal to 2 0°C 



20°C has, for example, a Tg ranging from -100 to 20°C, 




The block with a Tg of less than or equal to 
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preferably less than or equal to 15°C, especially 
ranging from -80°C to 15°C and better still less than 
or equal to 10°C, for example ranging from - 100 °C to 
0 °C, and further better ranging from -50 °C to 0°C. 

The block with a Tg of less than or equal to 
20 °C may be a homopolymer or a copolymer. 

In the case where this block is a homopolymer, 
it is derived from monomers which are such that the 
homopolymers prepared from these monomers have glass 
transition temperatures of less than or equal to 2 0°C, 
This second block may be a homopolymer consisting of 
only one type of monomer (for which the Tg of the 
corresponding homopolymer is less than or equal to 
20°C) . 

In the case where the block with a Tg of less 
than or equal to 20 °C is a copolymer, it may be totally 
or partially derived from one or more monomers, the 
nature and concentration of which are chosen such that 
the Tg of the resulting copolymer is less than or equal 
to 20°C. 

It may comprise, for example 
- one or more monomers whose corresponding homopolymer 
has a Tg of less than or equal to 20 °C, for example a 
Tg ranging from -100 °C to 20 °C, preferably less than 
15 °C, especially ranging from -80°C to 15°C and better 
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still less than 10°C, for example ranging from -50°C to 
0°C, and 

- one or more monomers whose corresponding homopolymer 
has a Tg of greater than 20° C, such as monomers with a 
Tg of greater than or equal to 4 0°C, for example a Tg 
ranging from 4 0 to 150°C, preferably greater than or 
equal to 50 °C, for example ranging from 50°C to 120°C 
and better still greater than or equal to 60 °C, for 
example ranging from 60 °C to 12 0 °C and/or monomers with 
a Tg of between 2 0 and 4 0 °C, as described above. 

Preferably, the block with a Tg of less than 
or equal to 2 0 °C is a homopolymer. 

The monomers whose homopolymer has a Tg of 
less than or equal to 20 °C are preferably chosen from 
the following monomers, or main monomer: 

- acrylates of formula CH 2 = CHCOOR 3 , 

R 3 representing a linear or branched C : to C i2 
unsubstituted alkyl group, with the exception of 
the tert-butyl group, in which one or more hetero 
atoms chosen from O, N and S is (are) optionally 
intercalated, 

- methacrylates of formula CH 2 = C(CH 3 )-COOR 4 , 
R 4 representing a linear or branched C 6 to C 12 
unsubstituted alkyl group, in which one or more 
hetero atoms chosen from O, N and S is (are) 
optionally intercalated, 
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- vinyl esters of formula R 5 -CO-0-CH = CH 2 
in which R 5 represents a linear or branched C 4 to 
C12 alkyl group, 

- C 4 to C i2 alcohol and vinyl alcohol ethers, 

- N-(C 4 to Ci 2 ) alkyl acrylamides, such as 
N-octy lacrylamide , 

- and mixtures thereof- 

The main monomers that are particularly 
preferred for the block with a Tg of less than or equal 
to 20 °C are alkyl acrylates whose alkyl chain contains 
from 1 to 10 carbon atoms, with the exception of the 
tert-butyl group, such as methyl acrylate, isobutyl 
acrylate and 2-ethylhexyl acrylate, and mixtures 
thereof . 

c) Block with a Tq of between 20 and 40°C 

The block with a Tg of between 2 0 and 40 °C 
may be a homopolymer or a copolymer. 

in the case where this block is a homopolymer, 
it is derived from monomers (or main monomer) which are 
such that the homopolymers prepared from these monomers 
have glass transition temperatures of between 2 0 and 
4 0°C. This first block may be a homopolymer, consisting 
of only one type of monomer (for which the Tg of the 
corresponding homopolymer ranges from 20°C to 40°C) • 
The monomers whose homopolymer has a glass 
transition temperature of between 20 and 40 °C are 
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preferably chosen from n-butyl methacrylate, cyclodecyl 
acrylate, neopentyl acrylate and isodecylacrylamide, 
and mixtures thereof ♦ 

In the case where the block with a Tg of 
between 20 and 40°C is a copolymer, it is totally or 
partially derived from one or more monomers (or main 
monomer) whose nature and concentration are chosen such 
that the Tg of the resulting copolymer is between 20 
and 40°C. 

Advantageously, the block with a Tg of 
between 2 0 and 4 0°C is a copolymer totally or partially 
derived from: 

- main monomers whose corresponding homopolymer has a 
Tg of greater than or equal to 4 0 °C, for example a Tg 
ranging from 40 °C to 150 °C, preferably greater than or 
equal to 50°C, for example ranging from 50 to 120°C and 
better still greater than or equal to 60 °C, for example 
ranging from 60°C to 120°C, as described above, and/or 

- main monomers whose corresponding homopolymer has a 
Tg of less than or equal to 20°C, for example a Tg 
ranging from -100 to 20°C / preferably less than or 
equal to 15 °C, especially ranging from -80 °C to 15°C 
and better still less than or equal to 10°C, for 
example ranging from -50°C to 0°C, as described above, 
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the said monomers being chosen such that the Tg of the 
copolymer forming the first block is between 20 and 
40°C. 

Such main monomers are chosen, for example , 
from methyl methacrylate, isobornyl acrylate and 
methacrylate, butyl acrylate and 2-ethylhexyl acrylate, 
and mixtures thereof. 

Preferably, the proportion of the second 
block with a Tg of less than or equal to 20°C ranges 
from 10% to 85% by weight, better still from 20% to 70% 
and even better still from 20% to 50% by weight of the 
polymer . 

However, each of the blocks may contain in 
small proportion at least one constituent monomer of 
the other block. 

Thus, the first block may contain at least 
one constituent monomer of the second block, and vice 
versa . 

Each of the first and/or second blocks may 
comprise, in addition to the monomers indicated above, 
one or more other monomers known as additional monomers, 
which are different from the main monomers mentioned 
above. 

The nature and amount of this or these 
additional monomer (s) are chosen such that the block in 
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which they are present has the desired glass transition 
temperature . 

This additional monomer is chosen, for 
example, from: 

a) hydrophilic monomers such as: 

- ethylenically unsaturated monomers comprising at 
least one carboxylic or sulphonic acid function, 
for instance: 

acrylic acid, methacrylic acid, crotonic acid, 
maleic anhydride, itaconic acid, fumaric acid, 
maleic acid, acrylamidopropanesulphonic acid, 
vinylbenzoic acid, vinylphosphoric acid, and salts 
thereof, 

- ethylenically unsaturated monomers comprising at 
least one tertiary amine function, for instance 

2 -viny lpy r idine , 4 -viny lpyr idine , d imethy lamino- 
ethyl methacrylate, diethylaminoethyl methacrylate 
and dimethylaminopropylmethacrylamide, and salts 
thereof , 

- methacrylates of formula CH 2 = C(CH 3 )-COOR 6 

in which R 6 represents a linear or branched alkyl 
group containing from 1 to 4 carbon atoms, such as 
a methyl, ethyl, propyl or isobutyl group, the 
said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups {for 
instance 2-hydroxypropyl methacrylate and 
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2-hydroxyethyl methacrylate) and halogen atoms (CI, 
Br, I or F), such as trif luoroethyl methacrylate, 

- methacrylates of formula CH 2 = C(CH 3 )-COOR g , 

R 9 representing a linear or branched C 6 to C 12 alkyl 
group in which one or more hetero atoms chosen 
from O, N and S is {are) optionally intercalated, 
the said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups and 
halogen atoms (Cl, Br, I or F); 

- acrylates of formula CH 2 = CHCOORio, 

R 10 representing a linear or branched Ci to C 12 
alkyl group substituted with one or more 
substituents chosen from hydroxyl and halogen 
atoms (Cl, Br, I or F), such as 2-hydroxypropyl 
acrylate and 2-hydroxyethyl acrylate, or R 10 
represents a 

(C1-C12 )alkyl-0-POE (polyoxyethylene) with 
repetition of the oxyethylene unit 5 to 3 0 times , 
for example methoxy-POE , or 

- Rio represents a polyoxyethylenated group 
comprising from 5 to 3 0 ethylene oxide units 

b) ethylenically unsaturated monomers comprising 
one or more silicon atoms, such as methacryloxy- 
propyltrimethoxysilane and methacryloxypropyl- 
tris { trimethylsiloxy ) silane, 

- and mixtures thereof. 
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Additional monomers that are particularly 
preferred are acrylic acid, methacrylic acid and 
trif luoroethyl methacrylate , and mixtures thereof. 

According to one preferred embodiment, the 
polymer according to the invention is a non-silicone 
polymer, i.e. a polymer free of silicon atoms. 

This or these additional monomer (s) generally 
represent(s) an amount of less than or equal to 3 0% by 
weight, for example from 1% to 3 0% by weight, 
preferably from 5% to 2 0% by weight and more preferably 
from 7% to 15% by weight, relative to the total weight 
of the first and/or second blocks. 

Preferably, each of the first and second blocks 

comprises at least one monomer chosen from 

(meth) acrylic acid esters, and eventually at least one 

monomer chosen from (meth) acrylic acid, and mixtures 

thereof. 

Advantageously, each of the first and second 
blocks is totally derived from at least one monomer 
chosen from acrylic acid, (meth) acrylic acid esters, 
and eventually from at least one monomer chosen from 
(meth) acrylic acid, and mixtures thereof. 

Preferably, the polymer according to the 
invention is free of styrene. "Polymer free of styrene" 
means that the polymer contains less than 10% by weight, 



JP 2004 149772 A 2004. 5. 27 



relative to the total weight of the polymer, preferably 
less than 5% by weight, better still, less than 2% by 
weight and even better still less than 1% by weight, or 
even does not contain styrene monomer such as styrene, 
styrene derivatives such as for instance methylstyrene, 
chlorostyrene or chloromethylstyrene • 

The polymer according to the invention may be 
obtained by free-radical solution polymerization 
according to the following preparation process: 

a portion of the polymerization solvent is 
introduced into a suitable reactor and heated 
until the adequate temperature for the 
polymerization is reached (typically between 60 
and 120°C) , 

once this temperature is reached, the 
constituent monomers of the first block are 
introduced in the presence of some of the 
polymerization initiator, 

after a time T corresponding to a maximum 
degree of conversion of 90% , the constituent 
monomers of the second block and the rest of the 
initiator are introduced, 

the mixture is left to react for a time T ' 
(ranging from 3 to 6 hours ) f after which the 
mixture is cooled to room temperature, 
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the polymer dissolved in the polymerization 
solvent is obtained . 

The term "polymerization solvent" means a 
solvent or a mixture of solvents* The polymerization 
solvent may be chosen especially from ethyl acetate, 
butyl acetate, alcohols such as isopropanol or ethanol , 
aliphatic alkanes such as isododecane, and mixtures 
thereof. Preferably, the polymerization solvent is a 
mixture of butyl acetate and isopropanol or isododecane. 
First embodiment 

According to a first embodiment, the polymer 
according to the invention comprises a first block with 
a Tg of greater than or equal to 40 °C, as described 
above in a) and a second block with a Tg of less than 
or equal to 20°C, as described above in b). 

Preferably, the first block with a Tg of 
greater than or equal to 40 °C is a copolymer derived 
from monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of greater than or equal to 40 °C, such as 
the monomers described above. 

Advantageously, the second block with a Tg of 
less than or equal to 20 °C is a homopolymer derived 
from monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 



JP 2004 149772 A 2004. 5. 27 



temperature of less than or equal to 20 °C, such as the 
monomers described above. 

Preferably, the proportion of the block with 
a Tg of greater than or equal to 40 °C ranges from 20% 
to 90%, better still from 30% to 80% and even better 
still from 50% to 7 0% by weight of the polymer. 
Preferably, the proportion of the block with a Tg of 
less than or equal to 20 °C ranges from 5% to 75%, 
preferably from 15% to 50% and better still from 25% to 
4 5% by weight of the polymer* 

Thus, according to a first variant, the 
polymer according to the invention may comprise: 

- a first block with a Tg of greater than or equal to 

4 0°C, for example having a Tg ranging from 70 to 110°C, 
which is a methyl methacrylate/acrylic acid copolymer, 

- a second block with a Tg of less than or equal to 
2 0 °C, for example ranging from 0 to 2 0°c, which is a 
methyl aery late homopolymer, and 

- an intermediate block which is a methyl 
methacrylate/acrylic acid/methyl acrylate copolymer* 

According to a second variant, the polymer 
according to the invention may comprise: 

- a first block with a Tg of greater than or equal to 
40 °C, for example ranging from 70 to 100°C, which is a 
methyl methacrylate/acrylic acid/trif luoroethyl 
methacrylate copolymer, 
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- a second block with a Tg of less than or equal to 
20°C / for example ranging from 0 to 20°C, which is a 
methyl aery late homopolymer, and 

- an intermediate block which is a methyl 
methacrylate/acrylic acid/methyl 

acrylate/trif luoroethyl methacrylate random copolymer. 

According to a third variant , the polymer 
according to the invention may comprise: 

- a first block with a Tg of greater than or equal to 
4 0°C, for example ranging from 0 to 20°C, which is an 
isobornyl acrylate/isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -85 to -55°C, which is a 
2-ethylhexyl aery late homopolymer, and 

- an intermediate block, which is an isobornyl 
acrylate/isobutyl methacrylate/2-ethylhexyl acrylate 
random copolymer - 

According to a fourth variant, the polymer 
according to the invention may comprise: 

- a first block with a Tg of greater than or equal to 
40°C / for example ranging from 85 to 115°C, which is an 
isobornyl acrylate/methyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 

20 °C, for example ranging from -85 to -55 °C, which is a 
2-ethylhexyl acrylate homopolymer, and 
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- an intermediate block which is an isobornyl 
aery late /methyl methacrylate/2-ethylhexyl acrylate 

random copolymer. 

According to a fifth variant, the polymer 
according to the invention may comprise: 

- a first block with a Tg of greater than or egual to 

4 0°C, for example ranging from 95 to 125°C, which is an 
isobornyl acrylate/ isobornyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 

2 0°C, for example ranging from -85 to -55°C, which is a 
2-ethylhexyl acrylate homopolymer, and 
_ an intermediate block which is an isobornyl 
acrylate/isobornyl methacrylate/2-ethylhexyl acrylate 

random copolymer. 

According to a sixth variant, the polymer 
according to the invention may comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to 115°C, which is an 
isobornyl methacrylate/ isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 

2 0 °C, for example ranging from -35 to -5°C, which is an 
isobutyl acrylate homopolymer, and 

- an intermediate block which is an isobornyl 
methacrylate/ isobutyl methacrylate/ isobutyl acrylate 
random copolymer. 
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According to a seventh variant, the polymer 
according to the invention may comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 95 to 125°C, which is an 
isobornyl acrylate/isobornyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -35 to -5°C, which is an 
isobutyl acrylate homopolymer, and 

- an intermediate block which is an isobornyl 
acrylate/isobornyl methacrylate/ isobutyl acrylate 

random copolymer. 

According to an eigth variant, the polymer 
according to the invention may comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 60 to 90°C, which is an 
isobornyl acrylate/ isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 

20 °C, for example ranging from -35 to -5°C, which is an 
isobutyl acrylate homopolymer, and 

- an intermediate block which is an isobornyl 
acrylate/isobutyl methacrylate/isobutyl acrylate random 
copolymer. 

The examples that follow illustrate, in a 
non-limiting manner, polymers corresponding to this 
first embodiment. 

The amounts are expressed in grams. 
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Example 1: Preparation of a po lWmethvl methacrylate) / 
acrylic acid/met h yl acry late^ polymer 

100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 
as to pass from room temperature (25°C) to 90 °C in 
1 hour. 180 g of methyl methacrylate, 30 g of acrylic 
acid, 40 g of butyl acetate, 70 g of isopropanol and 
1.8 g of 2,5-bis(2-ethylhexanoylperoxy)-2,5-dimethyl- 
hexane (Trigonox* 141 from Akzo Nobel) are then added, 
at 90 °C and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour. 
90 g of methyl acrylate, 70 g of butyl 
acetate, 20 g of isopropanol and 1.2 g of 2,5-bis(2- 
ethy lhexanoy lperoxy ) -2 , 5 -dimet hy lhexane are then 
introduced into the above mixture, still at 90 °C and 

over 1 hour . 

The mixture is maintained at 90 °C for 3 hours 
and then diluted with 105 g of butyl acetate and 45 g 
of isopropanol, and the mixture is then cooled. 

A solution containing 40% polymer active 
material in a butyl acetate/ isopropanol mixture is 
obtained. 

A polymer comprising a poly (methyl 
methacrylate/acrylic acid) first block with a Tg of 
100°C, a polymethyl acrylate second block with a Tg of 
10°C and an intermediate block which is a methyl 



JP 2004 149772 A 2004. 5. 27 



methacry late /acrylic acid/polymethyl acrylate random 

polymer is obtained. 

This polymer has a weight-average mass of 
52 000 and a number-average mass of 18 000, i.e. a 
polydispersity index I of 2.89. 

Example 2: Preparation of a pol y ( me th yl mefchacrylafce) / 
acrylic acid/methyl methacrvlate) polym er 

100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 
as to pass from room temperature (25°C) to 90 °C in 
1 hour. 150 g of methyl methacrylate, 30 g of acrylic 
acid, 30 g of methyl acrylate, 40 g of butyl acetate, 
70 g of isopropanol and 1.8 g of 2 , 5-bis ( 2-ethyl- 
hexanoylperoxy)-2,5-dimethylhexane (Trigonox* 141 from 
Akzo Nobel) are then added, at 90 °C and over 1 hour. 

The mixture is maintained at 90°C for 1 hour. 

90 g of methyl acrylate, 70 g of butyl 
acetate, 20 g of isopropanol and 1.2 g of 2, 5-bis (2- 
ethylhexanoylperoxy)-2,5-dimethylhexane are then 
introduced into the above mixture, still at 90 °C and 

over 1 hour . 

The mixture is maintained at 90 °C for 3 hours 
and then diluted with 105 g of butyl acetate and 4 5 g 
of isopropanol, and the mixture is then cooled. 
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A solution containing 4 0% polymer active 
material in a butyl acetate/ isopropanol mixture is 
obtained, 

A polymer comprising a poly (acrylic 
acid/methyl methacrylate) first block with a Tg of 80 °c, 
a polymethyl acrylate second block with a Tg of 10 °C 
and an intermediate block which is an acrylic 
acid/methyl acrylate/polymethyl acrylate random polymer 

is obtained. 

This polymer has a weight-average mass of 
50 000 and a number-average mass of 17 000, i,e. a 
polydispersity index I of 2*95. 

Example 3: Preparation of a polv f acrylic acid/methyl 
acrvlate/polvmethvl acrylate/ t rif luoroethvl 
methacrylate) polymer 

100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 
as to pass from room temperature (25°C) to 90 °C in 
1 hour- 120 g of methyl methacrylate, 30 g of acrylic 
acid, 60 g of trif luoroethyl methacrylate, 40 g of 
butyl acetate, 70 g of isopropanol and 1.8 g of 
2 , 5 -bis ( 2-ethylhexanoylperoxy ) -2 , 5-dimethylhexane 
(Trigonox* 141 from Akzo Nobel) are then added, at 90 °C 
and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour. 
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90 g of methyl aery late, 70 g of butyl 
acetate, 20 g of isopropanol and 1.2 g of 2,5-bis(2- 
ethy lhexanoy lperoxy ) - 2 , 5 - dimethyl hexane are then 
introduced into the above mixture, still at 90 °C and 

over 1 hour . 

The mixture is maintained at 90 °C for 3 hours 
and then diluted with 105 g of butyl acetate and 4 5 g 
of isopropanol, and the mixture is then cooled. 

A solution containing 40% polymer active 
material in a butyl acetate/isopropanol mixture is 
obtained. 

A polymer comprising a poly (acrylic 
acid/methyl methacrylate/trif luoroethyl methacrylate) 
first block with a Tg of 85 °C, a polymethyl acrylate 
second block with a Tg of 10 °C and an intermediate 
block which is an acrylic acid/methyl 
acrylate/polymethyl acrylate/trif luoroethyl 
methacrylate random polymer is obtained. 

This polymer has a weight-average mass of 
53 000 and a number-average mass of 17 500, i.e. a 
polydispersity index I of 3.03. 

Example 4: Preparation of a polvf isobornyl acrylate/ 
isobutvl methacrylate /2-ethvlhexyl acrylate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C> to 90°C over 
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1 hour, 120 g of isobornyl acrylate, 90 g of isobutyl 
methacrylate, 110 g of isododecane and 1-8 g of 
2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5-dimethylhexane 
(Trigonox* 141 from Akzo Nobel) are then added, at 90°C 

and over 1 hour* 

The mixture is maintained at 90 °C for 1 hour 

30 minutes, 

90 g of 2-ethylhexyl acrylate, 90 g of 
isododecane and 1.2 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy ) -2 , 5-dimethylhexane are then introduced into the 
above mixture, still at 90 °C and over 3 0 minutes. 

The mixture is maintained at 90°C for 3 hours 

and is then cooled - 

A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly ( isobornyl 
acrylate/isobutyl methacrylate ) first block with a Tg 
of 80 °C, a poly-2-ethylhexyl acrylate second block with 
a Tg of -7 0°C and an intermediate block which is an 
isobornyl acrylate/isobutyl methacrylate/ 2-ethylhexyl 
acrylate random polymer is obtained. 

This polymer has a weight-average mass of 
77 000 and a number-average mass of 19 000, i.e- a 
polydispersity index I of 4*05. 
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Example 5: Preparation of a polv risobornyl acrylate/ 
methvl methacrvlate/2-ethvlhex y l ac ry late) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90 °C over 
1 hour. 150 g of isobornyl acrylate, 60 g of methyl 
methacrylate, 110 g of isododecane and 1.8 g of 
2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5-dimethylhexane 
(Trigonox* 141 from Akzo Nobel) are then added, at 90 °C 

and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour 

3 0 minutes. 

90 g of 2-ethylhexyl acrylate, 90 g of 
isododecane and 1.2 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy ) -2 , 5-dimethylhexane are then introduced into the 
above mixture, still at 90°C and over 30 minutes. 

The mixture is maintained at 90 °C for 3 hours 

and is then cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly ( isobornyl 
acrylate/methyl methacrylate) first block with a Tg of 
100 °C, a poly-2-ethylhexyl acrylate second block with a 
Tg of -70°C and an intermediate block which is an 
isobornyl acrylate/methyl methacrylate/2-ethylhexyl 
acrylate random polymer is obtained. 
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This polymer has a weight-average mass of 
76 500 and a number-average mass of 22 000, i.e. a 
polydispersity index I of 3.48. 

Example 6: Preparation of a p oly f isobornyl acrylate/ 
methvl methacrylate/ 2 -ethvlhe x yl ae ry! ate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90 °C over 
1 hour. 90 g of isobornyl acrylate, 60 g of methyl 
methacrylate, 50 g of isododecane and 1.5 g of 
2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5-dimethylhexane 
{Trigonox* 141 from Akzo Nobel) are then added, at 90 °C 

and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour 

30 minutes. 

150 g of 2-ethylhexyl acrylate, 150 g of 
isododecane and 1.5 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy ) -2 , 5-dimethylhexane are then introduced into the 
above mixture, still at 90 °C and over 1 hour. 

The mixture is maintained at 90 °C for 3 hours 

and is then cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly ( isobornyl 
acrylate /methyl methacrylate) first block with a Tg of 
100 °C, a poly-2-ethylhexyl acrylate second block with a 
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Tg of -70 °C and an intermediate block which is an 
isobornyl acrylate/methyl methacrylate/2-ethylhexyl 
acrylate random polymer is obtained. 

This polymer has a weight-average mass of 
76 500 and a number-average mass of 22 000, i.e. a 
polydispersity index I of 3.48. 

Example 7: Preparation of a polvf isobornyl acrylate/ 
isobornvl methacrylate/2-et h vlhexvl acrylate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90°C over 
1 hour. 105 g of isobornyl acrylate, 105 g of isobornyl 
methacrylate, 110 g of isododecane and 1.8 g of 
2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5-dimethylhexane 
(Trigonox* 141 from Akzo Nobel) are then added, at 9 0°C 

and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour 

30 minutes. 

90 g of 2-ethylhexyl acrylate, 90 g of 
isododecane and 1.2 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy ) -2 , 5-dimethylhexane are then introduced into the 
above mixture, still at 90 °C and over 30 minutes. 

The mixture is maintained at 90 °C for 3 hours 

and is then cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 
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A polymer comprising a poly ( isobornyl 
acrylate/isobornyl methacrylate) first block with a Tg 
of 110°C, a poly-2-ethylhexyl acrylate second block 
with a Tg of -70 °C and an intermediate block which is 
an isobornyl acrylate/isobornyl 

methacrylate/ 2-ethylhexyl acrylate random polymer is 
obtained . 

This polymer has a weight-average mass of 
103 900 and a number-average mass of 21 300, i.e. a 
polydispersity index I of 4.89. 
Example 8; Preparation of a poly ( isobo rnyl 
methacrvlate/isobutvl metha cr ylate/isobutyl acrylate) 

polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90°C over 
1 hour. 12 0 g of isobornyl methacrylate, 90 g of 
isobutyl methacrylate, 110 g of isododecane and 1.8 g 
of 2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5-dimethylhexane 
(Trigonox" 141 from Akzo Nobel) are then added, at 90 °C 

and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour 

30 minutes. 

90 g of isobutyl acrylate, 90 g of 
isododecane and 1.2 g of 2 , 5-bis ( 2-ethylhexanoyl- 
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peroxy)-2,5-dimethylhexane are then introduced into the 
above mixture, still at 90 °C and over 30 minutes. 

The mixture is maintained at 90 °C for 3 hours 

and is then cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly ( isobornyl 
methacrylate/isobutyl methacrylate ) first block with a 
Tg of 95 °C, a polyisobutyl acrylate second block with a 
Tg of -2 0°C and an intermediate block which is an 
isobornyl methacrylate/isobutyl methacrylate/isobutyl 
acrylate random polymer is obtained. 

This polymer has a weight-average mass of 
100 700 and a number-average mass of 20 800, i.e. a 
polydispersity index I of 4.85. 

Example 9i Preparation of a p ol y ( isobornyl acrylate/ 
isobornyl methacrylate/iso butvl acrylate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90 °C over 
1 hour. 105 g of isobornyl acrylate, 105 g of isobornyl 
methacrylate, 110 g of isododecane and 1.8 g of 
2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5-dimethylhexane 
(Trigonox* 141 from Akzo Nobel) are then added, at 90 °C 
and over 1 hour. 
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The mixture is maintained at 90 °C for 1 hour 

3 0 minutes. 

90 g of isobutyl acrylate, 90 g of 
isododecane and 1.2 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy)-2,5-dimethylhexane are then introduced into the 
above mixture, still at 90°C and over 30 minutes. 

The mixture is maintained at 90 °C for 3 hours 

and is then cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly { isobornyl 
acrylate/isobornyl methacrylate) first block with a Tg 
of 110°C, a polyisobutyl acrylate second block with a 
Tg of -2 0°C and an intermediate block which is an 
isobornyl acrylate/isobornyl methacrylate /isobutyl 
acrylate random polymer is obtained. 

This polymer has a weight-average mass of 
151 000 and a number-average mass of 41 200, i.e. a 
polydispersity index I of 3.66. 

Example 10: Preparation of a polv< isobornyl acrylate/ 
isobutyl methacrylate/iso butvl acrylate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90°C over 
1 hour. 120 g of isobornyl acrylate, 90 g of isobutyl 
methacrylate, 110 g of isododecane and 1.8 g of 
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2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5 -dimethyl hexane 
(Trigonox* 141 from Akzo Nobel) are then added, at 90°C 

and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour 

30 minutes. 

90 g of isobutyl acrylate, 90 g of 
isododecane and 1.2 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy ) -2 , 5 -dimethylhexane are then introduced into the 
above mixture, still at 90°C and over 30 minutes. 

The mixture is maintained at 90 °C for 3 hours 

and is then cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly ( isobornyl 
acrylate/isobutyl methacrylate) first block with a Tg 
of 7 5°C, a poly isobutyl acrylate second block with a Tg 
of -20 °C and an intermediate block which is an 
isobornyl acrylate/isobutyl methacrylate/isobutyl 
acrylate random polymer is obtained. 

This polymer has a weight average mass of 
144 200 and a number-average mass of 49 300, i.e. a 
polydispersity index I of 2.93. 

second embodiment 

According to a second embodiment, the polymer 
, according to the invention comprises a first block 
having a glass transition temperature (Tg) of between 
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20 and 40 °C, in accordance with the blocks described in 
c) and a second block having a glass transition 
temperature of less than or equal to 20°C, as described 
above in b) or a glass transition temperature of 
greater than or equal to 40°C, as described in a) above. 

Preferably, the proportion of the first block 
with a Tg of between 20 and 40 °C ranges from 10% to 85% 
by weight of the polymer, better still from 30% to 80% 
and even better still from 50% to 70%. 

When the second block is a block with a Tg of 
greater than or equal to 40°C, it is preferably present 
in a proportion ranging from 10% to 85% by weight, 
better still from 20% to 7 0% and even better still from 
30% to 70% by weight of the polymer. 

When the second block is a block with a Tg of 
less than or equal to 20°C, it is preferably present in 
a proportion ranging from 10% to 85% by weight, better 
still from 20% to 70% and even better still from 20% to 
50% by weight of the polymer. 

preferably, the first block with a Tg of 
between 20 and 40°C is a copolymer derived from 
monomers which are such that the corresponding 
homopolymer has a Tg of greater than or equal to 40°C, 
and from monomers which are such that the corresponding 
homopolymer has a Tg of less than or equal to 20°C. 
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Advantageously, the second block with a Tg of 
less than or equal to 20 °C or with a Tg of greater than 
or equal to 40 °C is a homopolymer . 

Thus, according to a first variant of this 
second embodiment, the polymer according to the 
invention may comprise: 

- a first block with a Tg of between 20 and 40°C, for 
example with a Tg of 25 to 39°C, which is a copolymer 
comprising at least one methyl aery late monomer, at 
least one methyl methacrylate monomer and at least one 
acrylic acid monomer, 

_ a second block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to 125°C, which is a 
homopolymer composed of methyl methacrylate monomers, 
and 

- an intermediate block comprising at least one methyl 
acrylate, methyl methacrylate monomer, and 

- an intermediate block comprising methyl methacrylate, 
at least one acrylic acid monomer and at least one 
methyl acrylate monomer. 

According to a second variant of this second 
embodiment, the polymer according to the invention may 
comprise: 

- a first block with a Tg of between 20 and 40°C, for 
. example with a Tg of 21 to 39°C, which is a copolymer 
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comprising isobornyl acrylate/isobutyl 
methacrylate/2-ethylhexyl acrylate, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -65 to -35°C, which is a 
methyl methacrylate homopolymer , and 

- an intermediate block which is an isobornyl 
acrylate/isobutyl methacrylate/ 2 -ethylhexyl acrylate 

random copolymer. 

According to a third variant of this second 
embodiment, the polymer according to the invention may 
comprise: 

_ a first block with a Tg of between 20 and 40 °C, for 
example with a Tg from 21 to 39°C, which is an 
isobornyl acrylate/methyl acrylate/acrylic acid 
copolymer, 

- a second block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to U5°C, which is an 
isobornyl acrylate homopolymer, and 

- an intermediate block which is an isobornyl 
acrylate/methyl acrylate/acrylic acid random copolymer. 

As a non-limiting illustration, the polymers 
corresponding to this second embodiment may be prepared 
as follows, 

r^nnicl^ Preparation of a poly^butyX jnethacrYlate/ 
*nifc Y l acrylat e) polymer 
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10 0 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90°C over 
1 hour. 210 g of butyl methacrylate, 110 g of butyl 
acetate and 1.8 g of 2 ,5-bis < 2-ethylhexanoylperoxy )- 
2,5-dimethylhexane (Trigonox* 141 from Akzo Nobel) are 
then added, at 90 °C and over 1 hour. 

The mixture is maintained at 9 0°C for 1 hour 

30 minutes. 

90 g of butyl acrylate, 90 g of isopropanol 
and 1.2 g of 2 , 5-bis ( 2-ethylhexanoylperoxy ) -2 , 5- 
dimethylhexane are then introduced into the above 
mixture, still at 90 °C and over 1 hour. 

The mixture is maintained at 90 °C for 3 hours 
and is then diluted with 105 g of butyl acetate and 
45 g of isopropanol, and then cooled. 

A solution containing 40% of polymer active 
material in a butyl acetate/ isopropanol mixture is 
obtained. 

A polymer comprising a polybutyl methacrylate 
first block with a Tg of 25°C, a polybutyl acrylate 
second block with a Tg of -50 °C and an intermediate 
block which is a butyl methacrylate /butyl acrylate 
random polymer is obtained. 



JP 2004 149772 A 2004. 5. 27 



This polymer has a weight-average mass of 
57 560 and a number-average mass of 19 025, i.e. a 
polydispersity index I of 3.03. 

sample 12 = Preparation of a poly ( me thy l methacrylate/ 
methvl acrvlate /a cr ylic acid) p olymer 

100 g of butyl acetate are introduced into a 
1 litre reactor and the temperature is then raised so 
as to pass from room temperature (25°C) to 90°C over 
1 hour. 50.4 g of methyl methacrylate, 21 g of acrylic 
acid, 138.6 g of methyl acrylate, 40 g of butyl acetate, 
7 0 g of isopropanol and 1.8 g of 2,5-bis(2- 
ethylhexanoylperoxy)-2,5-dimethylhexane (Trigonox* 141 
from Akzo Nobel) are then added, at 90°C and over 
1 hour. 

The mixture is maintained at 90 °C for 1 hour. 

90 g of methyl methacrylate, 70 g of butyl 
acetate, 20 g of isopropanol and 1.2 g of 2,5-bis(2- 
ethylhexanoylperoxy)-2,5-dimethylhexane are then 
introduced into the above mixture, still at 90 °C and 

over 1 hour . 

The mixture is maintained at 90 °C for 3 hours 

and then diluted with 105 g of butyl acetate and 45 g 
of isopropanol, and cooled. 

A solution containing 4 0% polymer active 
i material in a butyl acetate/isopropanol mixture is 
obtained . 
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The polymer obtained comprises a poly(methyl 
acrylate/methyl methacry late/acrylic acid) first block 
with a Tg of 35°C, a poly(methyl methacrylate ) second 
block with a Tg of 100°C and an intermediate block 
which is a methyl methacrylate/acrylic acid/polymethyl 
aery late random polymer. 

Example 13 : Preparation of a pol y (i sob ornyl acrylate/ 
isobutvl ffiefchacrvlate/2-ethvlhexyl ac rylate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90°C over 
1 hour. 105 g of isobornyl acrylate, 5 0.4 g of isobutyl 
methacrylate, 54.6 g of 2-ethylhexyl acrylate, 110 g of 
isododecane and 1.8 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy)-2,5-dimethylhexane (Trigonox* 141 from Akzo 
Nobel) are then added, at 90 °C and over 1 hour. This 
mixture is maintained at 90°C for 1 hour 30 minutes. 

90 g of 2-ethylhexyl acrylate, 90 g of 
isododecane and 1.2 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy)-2,5-dimethylhexane are then introduced into the 
above mixture, still at 90 °C and over 1 hour. 

The mixture is maintained at 90 °C for 3 hours 
and is then diluted and cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 
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The polymer obtained comprises a 
poly (isobornyl acrylate/isobutyl methacrylate/2-ethyl- 
hexyl acrylate) first block with a Tg of 35°c, a 
poly(2-ethylhexyl acrylate) second block with a Tg 
of -50 °C and an intermediate block which is an 
isobornyl acrylate/isobutyl methacrylate/2-ethylhexyl 
acrylate random polymer. 

Example 14: Preparation of a poly (isobornyl acryl ate/ 
isobutyl methac rylate/2-ethy lhexyl acrylate ) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25 °C) to 9 0 °C over 
1 hour. 54 g of isobornyl acrylate, 75.6 g of isobutyl 
methacrylate, 50,4 g of 2-ethylhexyl acrylate, 110 g of 
isododecane and 1.8 g of 2 , 5-bis { 2-ethylhexanoyl- 
peroxy ) -2 , 5-dimethylhexane (Trigonox* 141 from Akzo 
Nobel) are then added, at 90°C and over 1 hour. The 
mixture is maintained at 90 °C for 1 hour 3 0 minutes, 

120 g of 2-ethylhexyl acrylate, 90 g of 
isododecane and 1*2 g of 2 ,5-bis(2-ethylhexanoyl- 
peroxy )-2 , 5-dimethyl hexane are then introduced into 
the above mixture, still at 90 °C and over 1 hour. 

The mixture is maintained at 90 °c for 3 hours 
and is then diluted and cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 
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A polymer comprising a poly ( isobornyl 
acrylate/isobutyl methacrylate/2-ethylhexyl acrylate) 
first block with a Tg of 25°C, a poly ( 2-ethylhexyl 
acrylate) second block with a Tg of -5 0°C and an 
intermediate block which is an isobornyl 
acrylate/isobutyl methacrylate/2-ethylhexyl acrylate 
random polymer is obtained* 

Example 15: Preparation of a poly* isobornyl acrylate/ 
acrylic acid/methyl acrylate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 90 °C over 
1 hour. 210 g of isobornyl acrylate, 110 g of 
isododecane and 1.8 g of 2 , 5-bis ( 2-ethylhexanoyl- 
peroxy ) -2 , 5-diinethylhexane (Trigonox* 141 from Akzo 
Nobel) are then added, at 90 °C and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour 
30 minutes. 

18 g of isobornyl acrylate, 71.1 g of methyl 
acrylate, 0.9 g of acrylic acid, 90 g of isododecane 
and 1.2 g of 2 , 5-bis { 2-ethylhexanoylperoxy )-2 , 5- 
dimethylhexane are then introduced into the above 
mixture, still at 90 °C and over 1 hour. 

The mixture is maintained at 90 °C for 3 hours 
and is then diluted and cooled- 
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A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly ( isobornyl 
aery late /methyl acrylate/acrylic acid) first block with 
a Tg of 25°C, a polyisobornyl acrylate second block 
with a Tg of 100°C and an intermediate block which is 
an {isobornyl acrylate/methyl acrylate/acrylic acid) 
random polymer is obtained. 
The following polymer was prepared: 

Example 16: Preparation of a poly (methyl methacrylate/ 
methyl acrylate/acrylic acid) polymer 

210 g of ethyl acetate are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25°C) to 78 °C over 
1 hour* 54 g of methyl methacrylate, 21 g of acrylic 
acid, 135 g of methyl acrylate and 1,8 g of 2,5-bis(2- 
ethylhexanoylperoxy )-2 , 5-dimethylhexane (Trigonox® 141 
from Akzo Nobel) are then added, at 7 8°C and over 
1 hour. 

The mixture is maintained at 90 °C for 1 hour. 

90 g of methyl methacrylate, 90 g of ethyl 
acetate and 1*2 g of 2 , 5-bis ( 2-ethylhexanoylperoxy ) - 
2 , 5-dimethylhexane are then introduced into the above 
mixture, still at 78 °C and over 1 hour. 
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The mixture is maintained at 7 8 °C for 3 hours 
and is then diluted with 150 g of ethyl acetate and 
cooled . 

A solution containing 40% polymer active 
material in ethyl acetate is obtained. 

The polymer obtained comprises a poly (methyl 
acrylate/methyl methacrylate/acrylic acid) first block 
with a Tg of 35 °C, a poly (methyl methacrylate) second 
block with a Tg of 100 °C and an intermediate block 
which is a methyl methacrylate/acrylic acid/polymethyl 
acrylate random polymer. 

This polymer has a weight-average mass of 
141 000 and a number-average mass of 50 000, i.e. a 
polydispersity index I of 2.82. 

The invention also relates to cosmetic 
compositions comprising at least one polymer of 
specific structure as described above. 

Generally , these compositions contain from 
0.1% to 60% by weight of active material (or solids) of 
the polymer according to the invention, preferably from 
0.5% to 50% by weight and more preferably from 1% to 
40% by weight. 

These cosmetic compositions according to the 
invention comprise, besides the said polymers, a 
physiologically acceptable medium, i.e. a medium that 
is compatible with keratin materials, for instance the 
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skin, the hair, the eyelashes, the eyebrows and the 
nails „ 

The said physiologically acceptable medium 
generally comprises a physiologically acceptable 
suitable solvent. 

The composition may thus comprise a 
hydrophilic medium comprising water or a mixture of 
water and hydrophilic organic solvent (s), for instance 
alcohols and especially linear or branched lower 
monoalcohols containing from 2 to 5 carbon atoms, for 
instance ethanol, isopropanol or n-propanol, and 
polyols, for instance glycerol, diglycerol, propylene 
glycol, sorbitol or pentylene glycol, and polyethylene 
glycols, or hydrophilic C 2 ethers and C 2 -C 4 aldehydes. 

The water or the mixture of water and 
hydrophilic organic solvents may be present in the 
composition according to the invention in a content 
ranging from 0.1% to 99% by weight and preferably from 
10% to 80% by weight relative to the total weight of 
the composition. 

The composition may comprise, besides the 
block polymer described above according to the 
invention, an additional polymer such as a film-forming 
polymer. According to the present invention, the term 
"film- forming polymer" means a polymer that is capable, 
by itself or in the presence of an auxiliary film- 
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forming agent, of forming a continuous film that 
adheres to a support, especially to keratin materials. 

Among the film-forming polymers that may be 
used in the composition of the present invention, 
mention may be made of synthetic polymers, of free- 
radical type or of polycondensate type, and polymers of 
natural origin, and mixtures thereof. Film-forming 
polymers that may be mentioned in particular include 
acrylic polymers, polyurethanes , polyesters, polyamides, 
polyureas and cellulose-based polymers, for instance 
nitrocellulose. 

The composition may also comprise a fatty 
phase consisting especially of fatty substances that 
are liquid at room temperature (in general 25 °C) and/or 
of fatty substances that are solid at room temperature, 
such as waxes, pasty fatty substances and gums, and 
mixtures thereof. These fatty substances may be of 
animal, plant, mineral or synthetic origin. This fatty 
phase may also contain lipophilic organic solvents. 

As fatty substances that are liquid at room 
temperature, often referred to as oils, which may be 
used in the invention, mention may be made of: 
hydrocarbon-based oils of animal origin such as 
perhydrosqualene; hydrocarbon-based plant oils such as 
liquid triglycerides of fatty acids of 4 to 10 carbon 
atoms , for instance heptanoic or octanoic acid 
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triglycerides, or alternatively sunflower oil, maize 
oil, soybean oil, grapeseed oil, sesame seed oil, 
apricot oil, macadamia oil, castor oil, avocado oil, 
caprylic/capric acid triglycerides, jojoba oil, karite 
butter, linear or branched hydrocarbons of mineral or 
synthetic origin, such as liquid paraffin and 
derivatives thereof, petroleum jelly, polydecenes, 
hydrogenated polyisobutene such as parleam; synthetic 
esters and ethers, especially of fatty acids, for 
instance purcellin oil, isopropyl myristate, 2-ethyl- 
hexyl palmitate, 2-octyldodecyl stearate, 2-octyl- 
dodecyl erucate, isostearyl isostearate; hydroxylated 
esters, for instance isostearyl lactate, octyl hydroxy - 
stearate, octyldodecyl hydroxy stearate, diisostearyl 
malate, triisocetyl citrate, and fatty alcohol 
heptanoates, octanoates and decanoates; polyol esters, 
for instance propylene glycol dioctanoate, neopentyl 
glycol diheptanoate and diethylene glycol 
diisononanoate; and pentaerythritol esters; fatty 
alcohols containing from 12 to 26 carbon atoms, for 
instance octyldodecanol , 2-butyloctanol , 2-hexyldecanol , 
2-undecylpentadecanol and oleyl alcohol; partially 
hydrocarbon-based fluoro oils and/or f luorosilicone 
oils; silicone oils, for instance volatile or non- 
volatile, linear or cyclic polymethylsiloxanes (PDMSs), 
which are liquid or pasty at room temperature, for 
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instance cyclomethicones , dimethicones, optionally 
comprising a phenyl group, for instance phenyl 
trimethicones , phenyltrimethylsiloxydiphenylsiloxanes , 
diphenylmethyldimethyltrisiloxanes , diphenyl 
dimethicones, phenyl dimethicones and polymethylphenyl- 
siloxanes; mixtures thereof. 

These oils may be present in a content 
ranging from 0*01% to 90% and better still from 0-1% to 
85% by weight relative to the total weight of the 
composition. 

Pasty fatty substance is namely a viscous 
product comprising a liquid fraction and a solid 
fraction. The term "pasty fatty substance" is 
understood to mean, within the meaning of the invention, 
fatty substances having a melting point ranging from 20 
to 55 °C, preferably 25 to 45 °C, and/or a viscosity at 
40°C ranging from 0.1 to 40 Pa*s (1 to 400 poises), 
preferably 0.5 to 25 Pas, measured with a Contraves TV 
or Rh6omat 80 equipped with a rotor rotating at 60 Hz. 
The person skilled in the art can choose, from the MSr3 
and MSr4 rotors, on the basis of his general knowledge, 
the rotor which makes it possible to measure the 
viscosity, so as to be able to carry out the 
measurement of the pasty compound tested. 

The melting point values correspond, 
according to the invention, to the melting peak 
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measured by the "Dynamic Scanning Color imetry" method 
with a rising temperature of 5 or 10°C/min. 

Use can be made of one or more pasty fatty 
substances in the composition of the invention. These 
fatty substances are preferably hydrocarbonaceous 
compounds (mainly comprising carbon and hydrogen atoms 
and optionally ester groups ) , optionally of polymer 
type; they can also be chosen from silicone and/or 
fluorinated compounds; they can also be provided in the 
form of a mixture of hydrocarbonaceous and/or silicone 
and/or fluorinated compounds. In the case of a mixture 
of various pasty fatty substances, predominantly 
hydrocarbonaceous pasty compounds are preferably used. 

Mention may be made, among the pasty 
compounds which can be used in the composition 
according to the invention, of lanolins and lanolin 
derivatives, such as acetylated lanolins or 
oxypropylenated lanolins or isopropyl lanolate, having 
a viscosity of 18 to 21 Pa*s, preferably 19 to 
20,5 Pa-s, and/or a melting point of 30 to 55 °C, and 
their mixtures. Use may also be made of esters of fatty 
acids or of fatty alcohols, in particular those having 
2 0 to 65 carbon atoms (melting point of the order of 20 
to 35°C and/or viscosity at 40°C ranging from 0.1 to 
40 Pas), such as tri-isostearyl or cetyl citrate; 
arachidyl propionate; poly{vinyl laurate); cholesterol 
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esters, such as triglycerides of vegetable origin, for 
example hydrogenated vegetable oils, viscous polyesters, 
such as poly ( 12-hydroxystearic acid), and their 
mixtures. Use may be made, as triglycerides of 
vegetable origin, of derivatives of hydrogenated castor 
oil, such as "Thixinr" from Rheox. 

Mention may also be made of silicone pasty 
fatty substances, such as polydimethylsiloxanes (PDMSs) 
having pendent chains of the alkyl or alkoxy type 
having from 8 to 2 4 carbon atoms and a melting point of 
20-55°C, such as stearyl dimethicones , in particular 
those sold by Dow Corning under the trade names of 
DC2503 and D 25514, and their mixtures. 

The pasty fatty substance or substances can 
be present in a proportion of 0.5 to 60% by weight with 
respect to the total weight of the composition, 
preferably in a proportion of 2-45% by weight and more 
preferably still in a proportion of 5-3 0% by weight in 
the composition. 

The composition according to the invention 
may also comprise one or more cosmetically acceptable 
(acceptable tolerance, toxicology and feel) organic 
solvents. These solvents may be generally present in a 
content ranging from 0 to 90%, preferably from 0.1 to 
90%, more preferably from 10% to 90% and better still 
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from 3 0% to 90% by weight, relative to the total weight 
of the composition. 

As solvents that may be used in the 
composition of the invention, mention may be made, 
besides the hydrophilic organic solvents mentioned 
above, of ketones that are liquid at room temperature 
such as methyl ethyl ketone, methyl isobutyl ketone, 
diisobutyl ketone, isophorone, cyclohexanone and 
acetone; propylene glycol ethers that are liquid at 
room temperature, such as propylene glycol monomethyl 
ether, propylene glycol monomethyl ether acetate, and 
dipropylene glycol mono-n-butyl ether; short-chain 
esters (containing from 3 to 8 carbon atoms in total), 
such as ethyl acetate, methyl acetate, propyl acetate, 
n-butyl acetate and isopentyl acetate; ethers that are 
liquid at room temperature, such as diethyl ether, 
dimethyl ether or dichlorodiethyl ether; alkanes that 
are liquid at room temperature, such as decane, heptane, 
dodecane, isododecane and cyclohexane; aromatic cyclic 
compounds that are liquid at room temperature, such as 
toluene and xylene; aldehydes that are liquid at room 
temperature, such as benzaldehyde and acetaldehyde, and 
mixtures thereof* 

For the purposes of the present invention, 
the term ,J wax" means a lipophilic compound that is 
solid at room temperature (25°C), which undergoes a 
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reversible solid/liquid change of state, and which has 
a melting point of greater than or equal to 30 °C, which 
may be up to 12 0 °C. 

By bringing the wax to the liquid state 
(melting), it is possible to make it miscible with the 
oils possibly present and to form a microscopically 
homogeneous mixture, but, on returning the temperature 
of the mixture to room temperature, recrystallization 
of the wax is obtained in the oils of the mixture. The 
melting point of the wax may be measured using a 
differential scanning calorimeter (DSC), for example 
the calorimeter sold under the name DSC 30 by the 
company Mettler. 

The wax may also have a hardness ranging from 
0-05 MPa to 15 MPa and preferably ranging from 6 MPa to 
L5 MPa . The hardness is determined by measuring the 
compressive force, measured at 20 °C using the 
texturometer sold under the name TA-XT2 i by the company 
Rheo, equipped with a stainless-steel cylinder 2 mm in 
diameter travelling at a measuring speed of 
0,1 mm/second and penetrating the wax to a penetration 
depth of 0.3 mm. 

The waxes may be hydrocarbon-based waxes, 
fluoro waxes and/or silicone waxes and may be of plant, 
mineral, animal and/or synthetic origin. In particular, 
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the waxes have a melting point of greater than 25 °C and 
better still greater than 4 5°C. 

As waxes that may be used in the composition 
of the invention , mention may be made of beeswax, 
carnauba wax or candellila wax, paraffin, 
microcrystalline waxes, ceresin or ozokerite, synthetic 
waxes, for instance polyethylene waxes or Fischer- 
Tropsch waxes, and silicone waxes, for instance alkyl 
or alkoxy dimethicones containing from 16 to 4 5 carbon 
atoms . 

The gums are generally polydimethylsiloxanes 
(PDMSs) of high molecular weight or cellulose gums or 
polysaccharides, and the pasty substances are generally 
hydrocarbon-based compounds, for instance lanolins and 
derivatives thereof, or PDMSs - 

The nature and amount of the solid substances 
depend on the desired mechanical properties and 
textures. As a guide, the composition may contain from 
0 to 50% by weight and better still from 1% to 30% by 
weight of waxes relative to the total weight of the 
compos it ion . 

The polymer may be combined with one or more 
auxiliary film-forming agents. Such a film-forming 
agent may be chosen from any compound known to those 
skilled in the art as being capable of satisfying the 
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desired function, and may be chosen especially from 
plasticizers and coalescers. 

The composition according to the invention 
may also comprise one or more dyestuffs chosen from 
water-soluble dyes and pulverulent dyestuffs, for 
instance pigments, nacres and flakes that are well 
known to those skilled in the art. The dyestuffs may be 
present in the composition in a content ranging from 
0,01% to 50% by weight and preferably from 0.01% to 30% 
by weight relative to the weight of the composition. 

The term "pigments" should be understood as 
meaning white or coloured, mineral or organic particles 
of any shape, which are insoluble in the physiological 
medium and which are intended to colour the composition. 

The term "nacres" should be understood as 
meaning iridescent particles of any shape, produced 
especially by certain molluscs in their shell, or 
alternatively synthesized . 

The pigments may be white or coloured, and 
mineral and/or organic. Among the mineral pigments that 
may be mentioned are titanium dioxide, optionally 
surface-treated, zirconium oxide or cerium oxide, and 
also zinc oxide, iron oxide {black, yellow or red) or 
chromium oxide, manganese violet, ultramarine blue, 
chromium hydrate and ferric blue, and metal powders, 
for instance aluminium powder or copper powder. Among 
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the organic pigments that may be mentioned are carbon 
black, pigments of D & C type, and lakes based on 
cochineal carmine or on barium, strontium, calcium or 
aluminium. 

Mention may also be made of pigments with an 
effect, such as particles comprising a natural or 
synthetic, organic or mineral substrate, for example 
glass, acrylic resins, polyester, polyurethane, 
polyethylene terephthalate, ceramics or aluminas, the 
said substrate being uncoated or coated with metal 
substances, for instance aluminium, gold, silver, 
platinum, copper or bronze, or with metal oxides, for 
instance titanium dioxide, iron oxide or chromium oxide, 
and mixtures thereof. 

The nacreous pigments may be chosen from 
white nacreous pigments such as mica coated with 
titanium or with bismuth oxychloride, coloured nacreous 
pigments such as titanium mica coated with iron oxides, 
titanium mica coated especially with ferric blue or 
chromium oxide, titanium mica coated with an organic 
pigment of the abovementioned type and also nacreous 
pigments based on bismuth oxychloride. Interference 
pigments, especially liquid-crystal pigments or 
multilayer pigments, may also be used. 

The water-soluble dyes are, for example, 
beetroot juice or methylene blue. 
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The composition according to the invention 
may also comprise one or more fillers, especially in a 
content ranging from 0.01% to 50% by weight and 
preferably ranging from 0.01% to 30% by weight, 
relative to the total weight of the composition. The 
term "fillers" should be understood as meaning 
colourless or white, mineral or synthetic particles of 
any shape, which are insoluble in the medium of the 
composition, irrespective of the temperature at which 
the composition is manufactured. These fillers serve 
especially to modify the rheology or the texture of the 
compos it ion - 

The fillers may be mineral or organic in any 
form, platelet-shaped, spherical or oblong, 
irrespective of the crystallographic form (for example 
leaflet, cubic, hexagonal, orthorhombic , etc.)- Mention 
may be made of talc, mica, silica, kaolin, polyamide 
(Nylon®) powders (Orgasol® f rom Atochem) , poly-p- 
alanine powder and polyethylene powder, powders of 
polytetraf luoroethylene polymers (Teflon®), 
lauroyllysine, starch, boron nitride, hollow polymer 
microspheres such as those of polyvinyl id ene 
chloride/acrylonitrile, for instance Expancel® (Nobel 
Industrie) or acrylic acid copolymers (Polytrap® from 
the company Dow Corning) and silicone resin microbeads 
(for example Tospearls® from Toshiba), elastomeric 
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polyorganosiloxane particles, precipitated calcium 
carbonate, magnesium carbonate, magnesium 
hydrocarbonate, hydroxyapatite, hollow silica 
microspheres (Silica Beads® from Maprecos ) , glass or 
ceramic microcapsules, and metal soaps derived from 
organic carboxylic acids containing from 8 to 2 2 carbon 
atoms and preferably from 12 to 18 carbon atoms, for 
example zinc, magnesium or lithium stearate, zinc 
laurate or magnesium myristate* 

The composition according to the invention 
may also contain ingredients commonly used in cosmetics, 
such as vitamins, thickeners, trace elements, softeners, 
sequestering agents, fragrances, acidifying or 
basifying agents, preserving agents, sunscreens, 
surfactants, antioxidants, agents for preventing hair 
loss, antidandruff agents and propellants, or mixtures 
thereof. 

Needless to say, a person skilled in the art 
will take care to select this or these optional 
additional compound(s), and/or the amount thereof, such 
that the advantageous properties of the corresponding 
composition according to the invention are not, or are 
not substantially, adversely affected by the envisaged 
addition. 

The composition according to the invention 
may especially be in the form of a suspension, a 
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dispersion, a solution, a gel, an emulsion, especially 
an oil-in-water (O/W) emulsion, a water-in-oil (W/O) 
emulsion or a multiple emulsion (W/O/W or polyol/O/W or 
O/W/O emulsion), in the form of a cream, a mousse, a 
dispersion of vesicles, especially of ionic or nonionic 
lipids, a two-phase or multi-phase lotion, a spray, a 
powder, a paste, especially a soft paste (especially a 
paste with a dynamic viscosity at 25 °C of about from 
0,1 to 40 Pa.s under a shear rate of 200 s" 1 , after 
measurement for 10 minutes in cone/plate geometry). The 
composition may be anhydrous? for example, it may be an 
anhydrous paste. 

A person skilled in the art may select the 
appropriate presentation form, and also the method for 
preparing it, on the basis of his general knowledge, 
taking into account firstly the nature of the 
constituents used, especially their solubility in the 
support, and secondly the intended application for the 
composition. 

The composition according to the invention 
may be a makeup composition, for instance complexion 
products (foundations), makeup rouges, eyeshadows, 
lipcare products, concealer products, blushers, 
mascaras, eyeliners, eyebrow makeup products, lip 
pencils or eye pencils, nailcare products, such as nail 
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varnishes, body makeup products, and hair makeup 
products (mascara) . 

When the composition according to the 
invention is a complexion product, then it comprises 
preferably a polymer according to the first embodiment 
as described above, especially a polymer comprising a 
block having a glass temperature ranging from 50 °C to 
100 °c and a block having a glass temperature from - 
100 °C to 0 °C. Preferably, the block polymer is chosen 
among the block polymers described in the third and 
eigth variants of the first embodiment, as described 
above , 

The composition according to the invention 
may also be a care product for body and facial skin, 
especially an antisun product or a skin colouring 
product (such as a self -tanning product). 

The composition according to the invention 
may also be a haircare product, especially for holding 
the hairstyle or shaping the hair. The hair 
compositions are preferably shampoos, hair setting gels 
and lotions, blow-drying lotions and fixing and styling 
compositions . 

The examples that follow illustrate, in a 
non-limiting manner, the compositions comprising the 
polymer according to the invention. 
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The amounts are expressed in grams. 
Example 17: Nail varnish 

A nail varnish having the composition below 
was prepared: 

Polymer of Example 1 23.8 g AM 

Butyl acetate 24.99 g 

Isopropanol 10-71 g 

Hexylene glycol 2.5 g 

DC Red 7 Lake 1 g 

Hector ite modified with stearyldimethyl- 
benzylammonium chloride (Bentone® 27V from 
Elementis) 1*3 g 

Ethyl acetate qsp 100 

After application to the nails, this varnish 
was considered as having very good staying power and 
impact strength properties. 
Example 18: Mascara composition 

A mascara having the composition below was 

prepared : 

Beeswax 8 <J 

Paraffin wax 3 g 

Carnauba wax 6 g 

Hectorite modified with distearyldimethyl- 
benzylammonium chloride (Bentone® 3 8V from 
Elementis) 5 -3 g 

Propylene carbonate 1-7 9 



(107) 



JP 2004 1 4-9772 A 2004. 5. 27 



Filler 1 9 

Pigments 5 9 

Polymer of Example 4 12 g AM 

Isododecane qs 100 



The staying power of the mascara film, after 
application to the eyelashes, was considered as being 
very satisfactory. 
Example 19; Mascara composition 

A mascara having the composition below was 



prepared: 

Beeswax 8 9 

Paraffin wax 3 g 

Carnauba wax 6 g 

Hectorite modified with distearyldimethyl- 

benzylammonium chloride (Bentone® 3 8V from 

Elementis) 5 -3 g 

Propylene carbonate 1*7 g 

Filler 1 9 

Pigments 5 9 

Polymer of Example 7 12 g AM 

Isododecane «3 S 1°° 



The staying power of the mascara film, after 
application to the eyelashes, was considered as being 
very satisfactory . 

Example 20; Lipstick in stick form 

The lipstick composition below is prepared: 
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Polyethylene wax 15% 
Polymer of Example 5 10% AM 

Hydrogenated polyisobutene (Parleam from 
Nippon Oil Fats) 26% 
Isododecane qs 100 

Pigments 8,6% 

The film of composition obtained after 
application to the lips shows good staying power 
properties < 

Example 21: W/O foundation 

A foundation composition comprising the 

compounds below is prepared: 

Phase A Cetyldimethicone copolyol 

(Abil EM 90 from the company 

Goldschmidt) 3 g 

Isostearyl diglyceryl succinate 

(Imwitor 7 8 OK from the company 

Condea) 0.6 g 

Isododecane 18.5 g 

Mixture of pigments (hydrophobic 

titanium oxides and iron oxides) 10 g 

Polymer of Example 5 8.7 g AM 

Poly amide powder (Nylon- 12 from 

Dupont de Nemours) 8 g 

Fragrance 0-5 g 

Phase B Water qs 100 
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Magnesium sulphate 0.7 g 
Preserving agent (methyl paraben) 0,2 g 

Phase C Water 2 g 

Preserving agent (diazolinylurea) 0.2 5 g 
Example 22: Nail varnish 

Polymer of Example 12 23.8 g AM 

Butyl acetate 24.99 g 

Isopropanol 10.71 g 

Hexylene glycol 2.5 g 

DC Red 7 Lake 1 g 
Hectorite modified with 

stearyldimethylbenzylammonium chloride 

(Bentone* 27V from Elementis) 1.3 g 

Ethyl acetate qs 100 g 
Example 23: Mascara composition 

Beeswax 8 g 

Paraffin wax 3 g 

Carnauba wax 6 9 
Hectorite modified with distearyl- 
dimethylbenzylammonium chloride 

(Bentone* 38V from Elementis) 5.3 g 

Propylene carbonate I- 7 9 

Filler 1 9 

Pigments 5 9 

Polymer of Example 14 12 g AM 

Isododecane qs 100 
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Example 24: Lipstick in stick form 

Polyethylene wax 

Polymer of Example 13 

Hydrogenated polyisobutene (Parleam 

from Nippon Oil Fats ) 

Isododecane qs 

Pigments 
Example 25: W/O foundation 
Phase A Cetyldimethicone copolyol 

(Abil EM 9 0 from the company 
Goldschmidt ) 

Isostearyl diglyceryl succinate 
(imwitor 780K from the company 
Condea) 
isododecane 

Mixture of pigments (hydrophobic 

titanium oxides and iron oxides) 

Polymer of Example 15 

Polyamide powder (Nylon-12 from 

Dupont de Nemours) 

Fragrance 
Phase B Water 

Magnesium sulphate 

Preserving agent (methyl paraben) 
Phase C Water 

Preserving agent ( diazolinylurea ) 



15% 
10% 

26% 
100 
8.6% 



AM 



3 g 



0,6 g 
18.5 g 

10 g 

8,7 g AM 

8 g 
0.5 g 
qs 100 
0.7 g 
0.2 g 

2 g 

0.25 g 
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Example 26: W/O foundation 

Phase A Mixture of oxypropylated 

oxyethylated dimethy lpoly s iloxane 
and of cyclodimethylpentasiloxane 
(85/15) 

(Abil EM 97 from the company 

Goldschmidt) 1,8 g 

isostearyl diglyceryl succinate 

(Imwitor 780K from the company 

Condea) 0.6 g 

Cylcopentadimethy Is iloxane 6 g 

Isododecane qsp 100 g 

Mixture of pigments (hydrophobic 

titanium oxides and iron oxides) 10 g 

Polymer of Example 4 2,1 g AM 

Poly amide powder (Nylon- 12 from 

Dupont de Nemours ) 8 g 

Phase B Water 41.4 g 

Magnesium sulphate 0,7 g 

Preserving agent 0.3 g 



Example 27 : W/O foundation 
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Phase A Mixture of oxypropylated 

oxyethylated dimethylpolysiloxane 
and of cyclodimethylpentasiloxane 
(85/15) 

(Abil EM 97 from the company 

Goldschmidt) 1/8 g 

Isostearyl diglyceryl succinate 

(Imwitor 780K from the company 

Condea) 0-6 g 

Cylcopentadimethylsiloxane 6 g 

Isododecane qsp 100 g 

Mixture of pigments (hydrophobic 

titanium oxides and iron oxides) 10 g 

Polymer of Example 10 2,1 g AM 

Polyamide powder (Nylon- 12 from 

Dupont de Nemours ) 8 <3 



Phase B Water 

Magnes ium sulphate 
Preserving agent 



41.4 g 
0,7 g 
0.3 g 
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CLAIMS 

1, Polymer comprising at least a first 
block and at least a second block that are incompatible 
with each other and that have different glass 
transition temperatures (Tg} f the said first and second 
blocks being linked together via an intermediate 
segment comprising at least one constituent monomer of 
the first block and at least one constituent monomer of 
the second block and the said polymer having a 
polydispersity index I of greater than 2. 

2, Polymer according to the preceding claim, 
characterized in that the first block is chosen from: 

a) a block with a Tg of greater than or equal 
to 40°C, 

b) a block with a Tg of less than or equal to 

20°C, 

c) a block with a Tg of between 20 and 4 0°C / 

and 

the second block is chosen from a category a), b) 
or c) that is different from the first block, 

3, Polymer according to Claim 1 or 2, 
characterized in that the block with a Tg of greater 
than or equal to 4 0°C is totally or partially derived 
from one or more monomers which are such that the 
homopolymer prepared from these monomers has a glass 
transition temperature of greater than or equal to 4 0°C. 

4, Polymer according to the preceding claim, 
characterized in that the monomers whose corresponding 
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homopolymer has a glass transition temperature of 
greater than or equal to 40 °C are chosen from the 
following monomers: 

- methacrylates of formula CH 2 = C(CH 3 )-COORi 
in which R x represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or Ri represents a C 4 to C 12 cycloalkyl group, 

- acrylates of formula CH 2 = CH-C00R 2 

in which R 2 represents a C 4 to C i2 cycloalkyl group such 
as isobornyl acrylate or a tert-butyl group, 

- (meth)acrylamides of formula: 



in which R 7 and R 8 , which may be identical or different, 
each represent a hydrogen atom or a linear or branched 
alkyl group with 1 to 12 carbon atoms such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group; or R 7 represents H and R 8 represents a 
1 , l-dimethyl-3-oxobutyl group, and R' denotes H or 
methyl, 

- and mixtures thereof. 



characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of 




Polymer according to Claim 3 or 4, 
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greater than or equal to 4 0°C are chosen from methyl 
methacrylate, isobutyl methacrylate and isobornyl 
(meth) acrylate, and mixtures thereof* 

6. polymer according to Claim 2, 
characterized in that the block with a Tg of less than 
or equal to 20 °C is totally or partially derived from 
one or more monomers which are such that the 
homopolymer prepared from these monomers has a glass 
transition temperature of less than or equal to 20 °C. 

7. Polymer according to Claim 6, 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of less 
than or equal to 20 °C are chosen from the following 
monomers : 

- acrylates of formula CH 2 = CHCOOR 3 , 

R 3 representing a linear or branched Ci to C 12 
unsubstituted alkyl group , with the exception of the 
tert-butyl group r in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 
intercalated; 

- methacrylates of formula CH 2 = C ( CH 3 ) -COOR 4 , 
R 4 representing a linear or branched C 6 to C 12 
unsubstituted alkyl group, in which one or more hetero 
atoms chosen from O, W and S is (are) optionally 
intercalated ; 

- vinyl esters of formula R5-CO-O-CH = CH 2 
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in which R 5 represents a linear or branched C 4 to C 12 
alkyl group; 

- C 4 to C12 alcohol and vinyl alcohol ethers; 

- N-(C 4 to Ci 2 ) alkyl acrylaraides, such as 
N-octylacrylamide; 

- and mixtures thereof. 

8. Polymer according to Claim 6 or 7 , 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of less 
than or equal to 20 °C are chosen from alkyl acrylates 
whose alkyl chain contains from 1 to 10 carbon atoms, 
with the exception of the tert-butyl group. 

9. Polymer according to Claim 2, 
characterized in that the block with a Tg of between 2 0 
and 40 °C is totally or partially derived from one or 
more monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of between 20 and 4 0°C. 

10. Polymer according to Claim 9, 
characterized in that the block with a Tg of between 2 0 
and 4 0 °C is totally or partially derived from monomers 
which are such that the corresponding homopolymer has a 
Tg of greater than or equal to 4 0°C and from monomers 
which are such that the corresponding homopolymer has a 
Tg of less than or equal to 20°C. 
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11- Polymer according to Claim 9 or 10, 
characterized in that the block with a Tg of between 2 0 
and 4 0°C is totally or partially derived from monomers 
chosen from methyl methacrylate, isobornyl aery late, 
isobornyl methacrylate, trif luoroethyl methacrylate, 
butyl acrylate and 2-ethylhexyl acrylate, and mixtures 
thereof . 

12. Polymer comprising at least a first 
block and at least a second block that are incompatible 
with each other, the first block having a glass 
transition temperature (Tg) of greater than or equal to 
40 °C, and the second block having a glass transition 
temperature of less than or equal to 20 °C, the said 
first and second blocks being linked together via an 
intermediate segment comprising at least one 
constituent monomer of the first block and at least one 
constituent monomer of the second block and the said 
polymer having a polydispersity index I of greater than 
2. 

13, Polymer according to the preceding claim, 
characterized in that the first block is totally or 
partially derived from one or more monomers which are 
such that the homopolymer prepared from these monomers 
has a glass transition temperature of greater than or 
equal to 4 0°C, 
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14. Polymer according to Claim 12, 
characterized in that the first block is a copolymer 
derived from monomers which are such that the 
homopolymer prepared from these monomers has a glass 
transition temperature of greater than or equal to 40°C. 

15, Polymer according to Claim 13 or 14, 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of 
greater than or equal to 40 °C are chosen from the 
following monomers: 

- methacrylates of formula CH 2 = C (CH 3 ) -COORa 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or Ri represents a C 4 to C 12 cycloalkyl group, 

- acrylates of formula CH 2 = CH-COOR 2 

in which R 2 represents a C 4 to C 12 cycloalkyl group such 
as isobornyl group or a tert-butyl group, 

- (meth)acrylamides of formula: 




in which R 7 and R 8 , which may be identical or different, 
each represent a hydrogen atom or a linear or branched 
alkyl group with 1 to 12 carbon atoms such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
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isononyl group; or R 7 represents H and R 8 represents a 
1 , l-dimethyl-3-oxobutyl group, and R' denotes H or 
methyl , 

- and mixtures thereof, 

cl6. Polymer according to one of Claims 13 to 

15, characterized in that the monomers whose 
corresponding homopolymer has a glass transition 
temperature of greater than or equal to 4 0 °C are chosen 
from methyl methacrylate, isobutyl methacrylate and 
isobornyl (meth)acrylate , and mixtures thereof. 

17, Polymer according to one of Claims 12 to 

16, characterized in that the proportion of the first 
block ranges from 20% to 90%, better still from 3 0% to 
80% and even better still from 50% to 7 0%, by weight of 
the polymer. 

18, Polymer according to one of Claims 12 to 

17, characterized in that the second block is totally 
or partially derived from one or more monomers which 
are such that the homopolymer prepared from these 
monomers has a glass transition temperature of less 
than or equal to 20 °C. 

19* Polymer according to one of Claims 12 to 

18, characterized in that the second block is a 
homopolymer derived from monomers which are such that 
the homopolymer prepared from these monomers has a 
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glass transition temperature of less than or equal to 
20°C. 

20, Polymer according to Claim 18 or 19, 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of less 
than or equal to 2 0°C are chosen from the following 
monomers : 

- acrylates of formula CH 2 = CHCOOR 3 , 

R 3 representing a linear or branched Ci to C 12 
unsubstituted alkyl group, with the exception of the 
tert-butyl group, in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 
intercalated ; 

- methacrylates of formula CH 2 = C ( CHi ) -COOR 4 , 
R 4 representing a linear or branched C 6 to C i2 
unsubstituted alkyl group, in which one or more hetero 
atoms chosen from O, N and S is (are) optionally 
intercalated; 

- vinyl esters of formula R 5 -CO-o-CH = CH 2 

in which R 5 represents a linear or branched C 4 to Ci 2 
alkyl group; 

- C 4 to C i2 alcohol and vinyl alcohol ethers; 

- N-(C 4 to Ci 2 ) alkyl acrylamides, such as 
N-octylacry lamide ; 

- and mixtures thereof. 
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21. Polymer according to one of Claims 18 to 

20, characterized in that the monomers whose 
corresponding homopolymer has a glass transition 
temperature of less than or equal to 20 °C are chosen 
from alkyl acrylates whose alkyl chain contains from 1 
to 10 carbon atoms, with the exception of the tert- 
butyl group. 

22. Polymer according to one of Claims 12 to 

21, characterized in that the proportion of the second 
block with a Tg of less than or equal to 20 °C ranges 
from 5% to 75%, better still from 15% to 50% and even 
better still from 25% to 45%, by weight of the polymer. 

23. Polymer comprising at least a first 
block and at least a second block that are incompatible 
with each other, the first block having a glass 
transition temperature (Tg) of between 2 0 and 40 °C and 
the second block having a glass transition temperature 
of less than or equal to 2 0 °C or a glass transition 
temperature of greater than or equal to 40 °C, the said 
first and second blocks being linked together via an 
intermediate segment comprising at least one 
constituent monomer of the first block and at least one 
constituent monomer of the second block and the said 
polymer having a polydispersity index I of greater than 
2. 
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24. Polymer according to the preceding claim, 
characterized in that the first block with a Tg of 
between 2 0 and 4 0°C is totally or partially derived 
from one or more monomers which are such that the 
homopolymer prepared from these monomers has a glass 
transition temperature of between 2 0 and 40 °C. 

25- Polymer according to Claim 23 or 24, 
characterized in that the first block with a Tg of 
between 2 0 and 4 0 °C is a copolymer derived from 
monomers which are such that the corresponding 
homopolymer has a Tg of greater than or equal to 40°C, 
and from monomers which are such that the corresponding 
homopolymer has a Tg of less than or equal to 20 °C. 

26. Polymer according to one of Claims 23 to 

25 , characterized in that the first block with a Tg of 
between 2 0 and 4 0°C is derived from monomers chosen 
from methyl methacrylate, isobornyl acrylate, isobornyl 
methacrylate, butyl acrylate and 2-ethyl hexyl acrylate 
and mixtures thereof. 

27. Polymer according to one of Claims 23 to 

26, characterized in that the proportion of the first 
block with a Tg of between 20 and 40 °C ranges from 10% 
to 85%, better still from 30% to 80% and even better 
still from 50% to 70% by weight of the polymer. 

28. Polymer according to any one of 

Claims 23 to 27, characterized in that the second block 
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has a Tg of greater than or equal to 40°C and is 
totally or partially derived from one or more monomers 
which are such that the homopolymer prepared from these 
monomers has a glass transition temperature of greater 
than or equal to 40 °C. 

29. Polymer according to any one of 

Claims 23 to 28, characterized in that the second block 
has a Tg of greater than or equal to 40 °C and is a 
homopolymer derived from monomers which are such that 
the homopolymer prepared from these monomers has a 
glass transition temperature of greater than or equal 
to 40°C- 

30, Polymer according to one of Claims 27 to 
29, characterized in that the monomers whose 
corresponding polymer has a glass transition 
temperature of greater than or equal to 4 0°C are chosen 
from the following monomers: 

- methacrylates of formula CH 2 = C { CH 3 )-COORi 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or R a represents a C 4 to C 12 cycloalkyl group, 

- acrylates of formula CH 2 = CH-COOR 2 

in which R 2 represents a C 4 to Ci 2 cycloalkyl group such 
as isobornyl acrylate or a tert-butyl group, 

- (meth)acrylamides of formula: 
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CH 2 = C 




in which R 7 and R 8 , which may be identical or different, 
each represent a hydrogen atom or a linear or branched 
alkyl group with 1 to 12 carbon atoms such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group; or R 7 represents H and R 8 represents a 
1 , l-dimethyl-3-oxobutyl group, and R' denotes H or 
methyl, 

- and mixtures thereof. 

31. Polymer according to one of Claims 27 to 
30, characterized in that the monomers whose 
corresponding homopolymer has a glass transition 
temperature of greater than or equal to 4 0°C are chosen 
from methyl methacrylate, isobutyl methacrylate and 
isobornyl (meth)acrylate, and mixtures thereof. 



31, characterized in that the proportion of the second 
block with a Tg of greater than or equal to 40 °C ranges 
from 10% to 85%, preferably from 20% to 70% and better 
still from 30% to 70%, by weight of the polymer. 



27, characterized in that the second block has a Tg of 
less than or equal to 20 °C and is totally or partially 
derived from one or more monomers which are such that 



32 . 



Polymer according to one of Claims 2 8 to 



33 . 



Polymer according to one of Claims 23 to 
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the homopolymer prepared from these monomers has a 
glass transition temperature of less than or equal to 
20°C. 

34. Polymer according to one of Claims 23 to 
27, characterized in that the second block has a Tg of 
less than or equal to 2 0 °C and is a homopolymer derived 
from monomers which are such that the homopolymer 
prepared from these monomers has a glass transition 
temperature of less than or equal to 20 °C. 

35. Polymer according to Claim 33 or 34, 
characterized in that the monomers whose corresponding 
homopolymer has a glass transition temperature of less 
than or equal to 2 0°C are chosen from the following 
monomers : 

- acrylates of formula CH 2 = CHCOOR 3 , 

R 3 representing a linear or branched Ci to C i2 
unsubstituted alkyl group, with the exception of the 
tert-butyl group, in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 
intercalated; 

- methacrylates of formula CH 2 = C(CH 3 )-COOR 4 , 
R 4 representing a linear or branched C 6 to C 12 
unsubstituted alkyl group, in which one or more hetero 
atoms chosen from O, N and S is (are) optionally 
intercalated; 

- vinyl esters of formula R 5 -CO-0-CH = CH 2 
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in which R 5 represents a linear or branched C 4 to C 12 
alkyl group; 

- C 4 to C12 alcohol and vinyl alcohol ethers; 

- N-(C 4 to C 12 ) alkyl acrylamides r such as 
N-octy lacry lamide ; 

- and mixtures thereof - 

36, Polymer according to one of Claims 33 to 

35, characterized in that the monomers whose 
homopolymers have glass transition temperatures of less 
than or equal to 20 °C are chosen from alkyl acrylates 
whose alkyl chain contains from 1 to 10 carbon atoms, 
with the exception of the tert-butyl group. 

37, Polymer according to one of Claims 33 to 

36, characterized in that the proportion of the block 
with a glass transition temperature of less than or 
equal to 20°C ranges from 20% to 90%, better still from 
30% to 80% and even better still from 50% to 70%, by 
weight of the polymer, 

38, Polymer according to one of the 
preceding claims, characterized in that the first block 
and/or the second block comprises at least one 
additional monomer, 

39, Polymer according to Claim 38, 
characterized in that the additional monomer is chosen 
from hydrophilic monomers and ethylenically unsaturated 
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monomers comprising one or more silicon atoms, and 
mixtures thereof. 

40. Polymer according to Claim 38 or 39, 
characterized in that the additional monomer is chosen 
from: 

- ethylenically unsaturated monomers comprising at 
least one carboxylic or sulphonic acid function, 

- methacrylates of formula CH 2 - C(CH 3 )-COOR 6 

in which R 6 represents a linear or branched alkyl 
group containing from 1 to 4 carbon atoms, such as 
a methyl, ethyl, propyl or isobutyl group, the 
said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups {for 
instance 2 -hydroxy propyl methacrylate or 
2 -hydroxy ethyl methacrylate) and halogen atoms (CI, 
Br, I or F), such as trif luoroethyl methacrylate, 

- methacrylates of formula CH 2 = C ( CH 3 ) -COOR 9 , 

R 9 representing a linear or branched C 6 to C i2 alkyl 
group in which one or more hetero atoms chosen 
from O, N and S are optionally intercalated, the 
said alkyl group being substituted with one or 
more substituents chosen from hydroxyl groups and 
halogen atoms {CI, Br, I or F); 

- acrylates of formula CH 2 = CHCOORio, 

Rio representing a linear or branched Ci to C i2 
alkyl group substituted with one or more 
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substituents chosen from hydroxyl groups and 
halogen atoms (CI, Br, I and F), such as 
2-hydroxypropyl aery late and 2-hydroxyethyl 
aery late, or Rio represents a 
(C1-C12 )alkyl-0-POE { polyoxy ethylene) with 
repetition of the oxyethylene unit from 5 to 
30 times, for example methoxy-POE, or Rio 
represents a polyoxyethylenated group comprising 
from 5 to 30 ethylene oxide units, 

- ethylenically unsaturated monomers comprising at 
least one tertiary amine function, 
and mixtures thereof. 

41. Polymer according to one of Claims 38 to 

40, characterized in that the additional monomer(s) is 
(are) chosen from acrylic acid, methacrylic acid and 
trif luoroethyl methacrylate, and mixtures thereof, 

A2 . Polymer according to one of Claims 38 to 

41, characterized in that the additional monomer (s) 
represent (s) from 1% to 3 0% by weight relative to the 
total weight of the first and/or second blocks. 

43. Polymer according to one of the 
preceding claims, characterized in that each of the 
first and second blocks comprises at least one monomer 
chosen from (meth) acrylic acid esters and eventually at 
least one monomer chosen from (meth) acrylic acid and 
mixtures thereof. 
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44, Polymer according to one of the 
preceding claims, characterized in that each of the 
first and second blocks is totally derived from at 
least one monomer chosen from acrylic acid, 
(meth) acrylic acid, and eventually at least one monomer 
chosen from (meth) acrylic acid and mixtures thereof, 

45- Polymer according to one of the 
preceding claims, characterized in that the difference 
between the glass transition temperatures (Tg) of the 
first and second blocks is greater than 10°C, better 
still greater than 20°C, preferably greater than 30°C 
and better still greater than 40 °C. 

46, Polymer according to one of the 
preceding claims, characterized in that the 
intermediate block has a glass transition temperature 
that is between the glass transition temperatures of 
the first and second blocks. 

47. Polymer according to one of the 
preceding claims, characterized in that it has a 
polydispersity index of greater than or equal to 2.5 
and preferably greater than or equal to 2.8. 

48* Polymer according to one of the 
preceding claims, characterized in that it has a 
polydispersity index of between 2.8 and 6, 
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49. Polymer according to one of the 
preceding claims, the weight-average mass (Mw) of which 
is less than or equal to 300 000. 

50. Polymer according to one of the 
preceding claims, the weight-average mass (Mw) of which 
ranges from 35 000 to 200 000 and better still from 

45 000 to 150 000. 

51. Polymer according to one of the 
preceding claims, the number-average mass (Mn) of which 
is less than or equal to 70 000. 

52. Polymer according to one of the 
preceding claims, the number-average mass {Mn) of which 
ranges from 10 000 to 60 000 and better still from 

12 000 to 50 000. 

53. Polymer according to one of the 
preceding claims, characterized in that it is not 
soluble to an active material content of at least 1% by 
weight in water or in a mixture of water and of linear 
or branched lower monoalcohols having from 2 to 5 
carbon atoms, without pH modification at room 
temperature ( 2 5 ° C ) . 

54 . Polymer according to one of the 
preceding claims, characterized in that it is not an 
elastomer- 
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55, Polymer according to one of the preceding claims, 
characterized in that it is a film- forming linear block 
ethylene polymer, 

56. Process for preparing a polymer 
according to one of the preceding claims, comprising 
the following steps: 

a portion of the polymerization solvent is 
introduced into a suitable reactor and heated 
until the adequate temperature for the 
polymerization is reached, 

once this temperature is reached, the 
constituent monomers of the first block are 
introduced in the presence of an polymerization 
initiator, 

after a time T corresponding to a maximum 
degree of conversion of 90%, the constituent 
monomers of the second block and the rest of the 
polymerization solvent are introduced, 

the mixture is left to react for a time T', 
after which the mixture is cooled to room 
temperature, 

the polymer dissolved in the polymerization 
solvent is obtained. 

57. Process according to the preceding claim, 
characterized in that the polymerization temperature is 
60-120°C. 
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58. Cosmetic composition, characterized in 
that it comprises a polymer according to any one of 
Claims 1 to 55, 

59. Cosmetic composition according to the 
preceding claim, characterized in that it comprises 
from 0-1% to 60% by weight, preferably from 5% to 50% 
by weight and more preferably from 10% to 40% by weight 
of polymer active material. 

60. Composition according to Claim 58 or 59, 
characterized in that it comprises a physiologically 
acceptable medium. 

61. Composition according to any one of 
Claims 58 to 60, characterized in that the 
physiologically acceptable medium comprises a 
hydrophilic medium comprising water and mixtures of 
water and of hydrophilic organic solvent (s), such as 
alcohols and especially linear or branched lower 
monoalcohols containing from 2 to 5 carbon atoms, for 
instance ethanol, isopropanol or n-propanol, and 
polyols, for instance glycerol, diglycerol, propylene 
glycol, sorbitol or pentylene glycol, and polyethylene 
glycols . 

62. Cosmetic composition according to one of 
Claims 58 to 61, characterized in that it also 
comprises a fatty phase composed of fatty substances 
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that are liquid or solid at room temperature, of animal, 
plant, mineral or synthetic origin. 

63, Composition according to any one of 
Claims 58 to 62, characterized in that it also 
comprises one or more cosmetically acceptable organic 
solvents . 

64. Cosmetic composition according to any 
one of Claims 58 to 63, characterized in that it also 
comprises one or more auxiliary film-forming agents 
chosen from plasticizers and coalescers. 

65- Cosmetic composition according to any 
one of Claims 58 to 64, characterized in that it also 
comprises one or more dyestuffs chosen from water- 
soluble dyes and pulverulent dyestuffs r such as 
pigments, nacres and flakes* 

66. Composition according to any one of 
Claims 58 to 65, characterized in that it also 
comprises fillers . 

67. Cosmetic composition according to any 
one of Claims 58 to 66 , characterized in that it also 
comprises one or more ingredients chosen from vitamins, 
thickeners, trace elements, softeners, sequestering 
agents, fragrances, acidifying or basifying agents, 
preserving agents, sunscreens, surfactants, 
antioxidants, agents for preventing hair loss, 
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antidandruff agents and propellants, and mixtures 
thereof. 

68. Cosmetic composition according to any 
one of Claims 58 to 67, characterized in that it is in 
the form of a suspension, a dispersion, a solution, a 
gel, an emulsion, especially an oil-in-water (O/W) 
emulsion, a water-in-oil (W/O) emulsion or a multiple 
emulsion (W/O/W or polyol/O/W or O/w/O emulsion), in 

the form of a cream, a mousse, a dispersion of vesicles, 
especially of ionic or nonionic lipids, a two-phase or 
multi-phase lotion, a spray, a powder, or a paste, 
especially a soft paste or an anhydrous paste. 

69. Cosmetic composition according to any 
one of Claims 58 to 68, characterized in that it is a 
makeup or care composition for keratin materials. 

70. Cosmetic composition according to any 
one of Claims 58 to 68, characterized in that it is a 
haircare product. 

71. Composition according to one of 
Claims 58 to 69, characterized in that it is a nail 
varnish. 

72. Composition according to one of 
Claims 58 to 69, characterized in that it is a lip 
makeup product. 
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73. Composition according to one of 
Claims 58 to 69, characterized in that it is an eye 
makeup product . 

74. Composition according to one of 
Claims 5 8 to 69, characterized in that it is a makeup 
product for the complexion. 

75. Composition according the preceding claim, 
characterized in that the block polymer comprises a 
block having a glass temperature ranging from 50 °C to 
100 °C and a block having a glass temperature ranging 
from - 100 °C to 0 °C. 

76. Composition according to claim 74, 
characterized in that the block polymer is chosen 
among : 

(i) the block polymer comprising : 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 0 to 20°C, which is an 
isobornyl acrylate/isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -85 to -55°C, which is a 
2-ethylhexyl acrylate homopolymer, and 

- an intermediate block, which is an isobornyl 
acrylate/isobutyl methacrylate/2-ethylhexyl acrylate 
random copolymer, and 

(ii) the block polymer comprising : 
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- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 60 to 90°C, which is an 
isobornyl acrylate/isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 

20° C, for example ranging from -35 to -5°C, which is an 
isobutyl aery late homopolymer, and 

- an intermediate block which is an isobornyl 
acrylate/isobutyl methacrylate/isobutyl acrylate random 
copolymer. 

77. Composition according to any one of the 
preceding claims, characterized in that it comprises an 
additional film-forming polymer. 

78. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
fatty substance which is solid at room temperature and 
chosen among the waxes , the pasty fatty substances and 
the gums, and mixtures thereof. 

79. Cosmetic process for making up or caring 
for keratin materials, comprising the application to 
the keratin materials of a cosmetic composition 
according to one of Claims 58 to 78. 

80. Use of a polymer according to any one of 
Claims 1 to 57, in a cosmetic composition, as an agent 
for improving the staying power of the said composition. 
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81- Use of a polymer according to any one of 
Claims 1 to 57, in a composition with improved staying 
power properties. 
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1 . ABSTRACT 

The present invention relates to novel block 
polymers of specific structure. 

The invention also relates to cosmetic 
compositions comprising such polymers. 



2 . Representative Drawing 
None 



